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GEORGE  R. 

EORGE  the  Second  by  the  Grace  of  God,  King  of  Great -Britain , 

IFrat.ce  and  Ireland,  Defender  of  the  Faith,  &c.  To  all  to  whom  thefe 
Prefents  fhall  come  Greeting:  Whereas  Samuel  Dunn  Teacher  of  the 
Mathematics,  and  William  Owen,  Citizen  and  Bookfeller  of  the  City  of  Lon¬ 
don,  have  by  their  Petition  humbly  reprefented  unto  CJs,  that  they  have  with 
great  Study,  Care,  Labour,  and  Expence  invented,  delineated,  and  perfec¬ 
ted  a  Work  entitled, 


The  Umverfal  Planifpberes ,  or  T'errejlrial  and  Celejhal  Globes  in  Plano  ; 

BEING 


Compleat  Subflitutes  for  a  large  Pair  of  Globes ,  with  their  Ufesin  the  Solutions 
of  all  the  Capital  Problems  in  Geography ,  Jlfironomy  and  Navigation. 


Which  Work  the  Petitioners  humbly  apprehend  will  be  of  great  Benefit  to  the 
Public,  and  tend  to  the  promoting  of  the  Knowledge  of  Geography,  Aftrono- 
my  and  Navigation.  The  Petitioners  therefore  pray  Us,  to  grant  Our  Royal 
Licence  to  them  for  the  foie  Printing,  Engraving,  Publifhing  and  Vending  the 
faid  Work,  for  the  Term  of  Fourteen  Years,  according  to  the  Statute  in  that 
Cafe  made  and  provided  ;  We,  being  willing  to  give  all  due  Encouragement 
to  Works  of  this  Nature  which  may  be 

Of  Public  Ufe  and  Benefit , 

Are  gracionfly  pleafed  to  condefcend  to  their  Requeft,  and  do  therefore  by 
thefe  Prefents,  as  far  as  may  be  agreeable  to  the  Statute  in  that  Behalf  made 
and  provided  ,  grant  unto  them  the  faid  Samuel  Dunn,  and  William  Owen,  their 
Executors,  Adminiftrators  and  Affigns,  Our  Royal  Privilege  and  Licence,  for 
the  foie  Printing,  Engraving,  Publifhing  and  Vending  the  faid  Work  for  the 
Term  of  Fourteen  Years,  to  be  computed  from  the  Date  hereof,  ttri&Iy  for¬ 
bidding  and  prohibiting  all  Our  Subjects  within  our  Kingdoms  and  Domi¬ 
nions,  to  reprint,  abridge,  or  tranfiate  the  fame  ;  either  in  the  Like,  or  any 
other  Volume  or  Volumes  whatfoever,  or  to  import,  buy,  vend,  utter,  or 
diftribute,  any  Copies  thereof,  reprinted  beyond  the  Seas,  during  the  afore- 
faid  Term  of  Fourteen  Years,  without  the  Confent  and  Approbation  of  them, 
the  faid  Samuel  Dunn  and  William  Owen,  their  Executors,  Adminiftrators,  or 
Affigns,  by  Writing  under  their  Hands  and  Seals,  firft  had  and  obtained,  as 
they  and  every  of  them,  offending  herein,  will  anfwer  the  Contrary  at  their 
Peril :  Whereof  the  Commifiioners  and  ether  Officers  of  Our  Cuftoms,  the 
Matter,  Wardens  and  Company  of  Stationers  of  Our  City  of  London,  and  all 
Our  Officers  and  Minifters  whom  it  may  concern,  are  to  take  Notice,  that  due 
Obedience  be  rendered  to  Our  Pleafure  herein  iignified. 

Given  at  Our  Court  at  Kenfington,  the  Seventh  Day  of  November,  175 7,  in. 
the  Thirty-firtt  Year  of  Our  Reign. 

By  his  Majesty’s  Command. 

W.  PITT . 
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RECOMMENDATIONS 

of  the  Univerfal  Planifpheres. 

MR.  DUNN,  Teacher  of  the  Math  em atics  in  Lon¬ 
don,  having  requefted  my  Opinion  of  his  Universal 
Planispheres,  or  terreftrial  and  celeftial  GLOBES  in 
Plano  •,  I  have  carefully  examined  thofe  ingenious  and  corn- 
pleat  Subftitutes  for  a  large  Pair  of  Globes  *,  I  have  duly  confi- 
dered  their  Ufe  in  the  Solutions  of  the  capital  Problems  in  Geo¬ 
graphy,  Jftronomy ,  and  Navigation  *,  and  humbly  apprehend,  that 
nothing  of  that  Nature,  yet  publifhed,  can  be  fo  conducive  to 
the  Alfiflance  of  Teachers,  and  Advantage  of  their  Pupils,  as 
what  Mr.  Dunn’s  Invention  appears  to  me  :  And  I  hope,  that 
my  good  Intentions,  in  recommending  them  to  fuch  as  have 
not  feen  them,  will  not  be  conftrued  into  Prefumption ;  firice 
the  Merit  of  the  Performance  is  fo  obvious,  that  it  cannot  but 
gain  the  Approbation  of  thofe,  who  may  be  hereafter  induced 
to  enquire  for  them. 

^  t  r.  tit  T7-/.7  Stephen  Deniainbray,  L.  L.  D.  Teacher 

Carej-Jlreet,  Lincoln  s-Inn-Fielc/s,  Philofophy  to  his  Royal  Highnefs 

ec'  2'>i  757*  the  Prince  of  Wales, 


MOnfieur  Dunn,  Maitre  de  Mathematiques  a  Londres , 
m’ayant  demande  mon  Sentiment  de  fa  Planifphere  Uni- 
i  verfelie  C.  D.  de  fes  Globes  terreftres  &  celeftes  in  Plano.  Je 
les  ay  trouve  apres  un  examen  fcrpuleux,  tres  propres  a  re- 
prefenterles  Globes,  j’ay  fais  mes  Reflexions  fur  J’utilite  dont 
ils  pourroient  etre  dans  la  Solution  des  Problemes  principaux  de 
|  la  Geographic,  de  l’Aftronomie,  &  de  la  Navigation,  &  rien 
i  de  ce  qu’on  a  publie  jufqil’icy  dans  ce  Genre,  ne  ma  parut  ft 
propre  tant  a  faciliter  la  Connoiffance  de  ces  Sciences  a  ceux 
qui  s’y  appliquent  qu’a  foulager  ceux  qui  les  enfeignent ;  c’ed 
pourquoy  je  me  flatte  que  ce  que  je  viens  d’en  dire  d’avantageux 
!  ne  me  fera  point  impute  comme  prevent!  en  fa  faveilr  j  puif- 
|  queje  n’ay  d’autre  delfein  que  de  recommander,  un  ouvrage  li 
utile  a  la  Societe,  &  dont  on  reconnoitra  le  Merite  des  qu’on 
l’aura  vu. 

Etienne  Demainhray,  L.  L.  D.  Precep- 
Lcndresy  de  Cany  Jlreet ,  Lincoln  < -Inn-  /  teur  en  Philofophie  de  fon  Aitcfle 
Fields ,  Dec.  23,  17:7.  Royale  Monfeigneur  le  Prince  de 

Guiles. 


I 


I  Have  examined  Mr.  Bunns  Univerfal  Planifpheres,  and 
look  upon  them  to  be  an  ufeful  and  very  ingenious  Inven¬ 
tion,  founded  upon  unexceptionable  Principles  ;  by  Means 
whereof  the  moil  important  Problems  in  Geography,  Aftro- 
nomy,  and  Navigation,  are  folved  with  great  Accuracy,  Eafe, 
and  Expedition. 

(T.  Simpfon ,  F.  R,  S.  Member  of 
the  Roval  Academv  of  Sci- 

*  j 

London,  Dec.  1757.  ences  at  Stockholm ,  Mathe¬ 

matical- mailer  in  the  Royal 
Academy  at  Woolwich. 

J’ay  examine  les  Planifpheres  Univerfelles  de  Monfieur  Bunn , 
&  les  ay  trouve  etre  une  Invention  tres  utile  &  tres  inge- 
nieufe,  fondee  fur  des  Principes  infallibles ;  par  le  moyen  des 
quelles  on  peut  refoudre  les  Problemes  les  plus  importans,  foit 
en  Geographic,  Ailronomie,  011  Navigation,  avec  une  grande 
exaditude,  &  une  grande  Commodite,  &  Promptement. 

L.  Simpfon ,  F.  R.  S.  Me  mb  re 
de  PAcademie  Royal  desSci- 
Londres ,  io Ire  17 57.  ences  de  Stockholm ,  Maitre 

Mathematicien  de  PAcade¬ 
mie  Royal  de  Woolwich. 

t  '  ■  _/  ■ /  '•!  -  , 

I  Certify  that  I  have  examined  Mr.  Bunns  new  Planifpheres, 
and  am  fatisfied  they  are  conftrudbed  on  very  true  Princi¬ 
ples  ;  that  by  them  all  fpherical  Problems  may  be  readily  pro¬ 
jected,  and  folved  by  Inspection,  without  the  Help  of  Scale  and 
Compares,  Pen  and  Ink,  and  that  with  more  Facility  and  Ac¬ 
curacy  than  by  any  Globes  of  equivalent  Dimenfions. 

J.  Bcvis ,  M.  D.  Member  of 
London ,  Bee.  1 757.  the  Royal  Academy  of  Sci¬ 

ences  at  Berlin . 

JE  ceftifie  avoir  examine  les  Planifpheres  de  Monfieur  Bunn, 
&  en  etre  fatisfait  el  les  font  conftruites  fur  de  vrays  Prin¬ 
cipes;  &  par  leurs  fecours  tous  Problemes  Spheriques  peuvent 
etre  projettes  &  promptement  refous,  fans  le  fecours,  d’echelle, 
n’y  de  Compas,  de  Plume  n’y  d’Ancre,  &  ce  la  avec  plus  de  fa- 
cilite  &  d’Exadtitude  que  par  aucun  autre  Globe  d’une  Dimen- 
fion  equivalente. 

J.  Bevis ,  M.  D.  Membre  de 
Londres ,  Dec.  1 757.  PAcademie  Royale  des  Sci- 

ences  a  Berlin . 
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I  Have  feen  and  examined  Mr.  Bunn  s  Univerlal  Planifpheres, 
and  find  them  to  be  four  large  Itereographical  Map£,  with 
a  tranfparent  Index  placed  over  each  Map,  whereby  the  Circles 
of  the  Sphere  are  inftantaneoufiy  projected  on  the  Plane  of  the 
Meridian  for  any  Latitude,  and  the  Problems  of  Geography, 
Aftronomy,  and  Navigation,  wrought  with  the  fame  Certainty 
and  Eafe,  as  by  the  Globes  themfelves.  And  as  I  have  read  Lec¬ 
tures  above  20  Years,  and  travelled  through  moil  Parts  of 
England ,  and  beyond  the  Seas  *,  and  many  of  my  Pupils  may 
be  willing  to.  be  certified  of  the  Utility  of  this  Performance  *,  I 
am  defirous  of  afFuring  them,  that  the  Principles  upon  which 
thefe  Planifpheres  and  their  Operations  do  depend,  are  undeni¬ 
ably  true,  the  Ufe  of  them  eafy  and  general,  and  in  my  Opi¬ 
nion,  they  mull:  be  of  great  Ufe  in  the  Study  and  Practice  of 
the  above  Sciences. 


London ,  26  Bsc.  17 57. 


William  Griffi/s ,  Ledturer  in 
experimental  Phiiofophy. 


J’ay  vu  &  examine  les  Planifpheres  de  Monfieur  Bunn ,  & 
les  ay  trouve  etre  quatre  grandes  Mappes  tlereographiques, 
avec  un  Index  tranfparent,  &  place  au  haut  de  chaque  Mappe, 
par  le  moyen  de  quoy,  les  Cercles  de  la  Sphere  font  projette  tres 
vite,  fur  le  Plan  du  Meridian  pour  toute  Latitude,  &  les  Pro- 
■blemes  de  Geographic,  Aflronomie,  &  Navigation,  refous  avec 
la  meme  certitude  &  faciiite  que  par  les  Globes  memes.  Et 
comme  je  lis  depuis  paffe  20  ans,  &  ay  voyage  par  prefque 
toute  TAngleterre,  &  dela  la  Mer ;  plufieurs  de  mes  Ele.ves 
peuvent  etre  allures  de  l’utilite  de  cette  ouvrage  ;  je  veux  les 
affurer  aqfiy,  que  les  Principes  fur  les  quels  ces  Planifpheres  font 
fondees  &  leurs  Operations,  font  indubitable,  leur  Ufage  facile 
&  general,  &  felon  mon  Opinion,  d* ungrand  Ufage  pour  la 
Pratique  &  i’Etude  des  Sciences  cy-defifus  mentionnees. 


LondreSy  le  26  Bee.  1757, 


Guillaume  Grijfifsy  Ledteur  en 
Philofophie  experimental 
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WE  whofe  Names  are  hereunto  fubfcribed,  Teachers  of  the 
Mathematics  in  and  near  London ,  having  feen  and  ex¬ 
amined  the  Conftrudtion  and  Ufe  of  the  Uni  verbal  Planifpheres 
invented  by  Mr.  Dunn  ;  do  find  them  to  anfwer  in  the  moft  eafy 
and  general  Manner  all  the  Problems  ufually  anfwered  by  the 
Globes,  with  equal  Certainty  and  Expedition,  and  therefore  it 
is  our  Opinion,  that  this  Work  will  be  of  great  Ufe  to  the 
Public. 

J.  L.  Cowley ,  Mathematician,  Ludgate-hill. 

J.  Welch ,  Teacher  of  Navigation,  Hatt on-garden. 

Charles  Brent^  Author  of  the  compendious  Aflronomer. 
j Thomas  Adams,  Teacher  of  Mathematics,  Soho-fquare . 

Edward  Moore>  Teacher  of  Navigation,  and  Globe-maker, 
Deptford. 

Peter  Ruff  el,  private  Teacher  of  Geography,  and  the  Ufe  of 
the  Globes. 

NOUS  dont  les  noms  font  foufcris,  Maitres  Mathemati- 
ciens  dans  &  aux  environs  de  Londres ,  ayont  vu  &  examine 
la  Conftrudtion  &  l’Ufage  des  Planifpheres  Univerfelles,  In- 
ventees  par  Monfieur  Dunn ,  les  trouvons  propres  a  repondre  avec 
la  plus  grande  facilite,  &  felon  la  generale  maniere,  a  tous  lea 
Problemes  aux  quels  on  peut  repondre  par  les  Globes,  avec  au- 
tant  de  certitude  que  de  promptitude,  &  a  caufe  de  ce  la  notre 
Opinion  eft,  quelle  ferad’une  grand  Utilite  au  Public. 

J.  L.  Cowley ,  Mathematicien  a  Ludgate-hill. 

J .  Welch ,  Precepteur  pour  les  Navigations,  Halt en-gar den) 
Charles  Brent ,  Autheur  de  l’Aftronomie  abregee. 

Lhomas  Adams ,  Precepteur  en  Mathematiq.  Soho-fquare. 
Edward  Moore ,  enfeignant  les  Navigations,  &  faifeur  de 
Globes,  Deptford. 

Peter  Rujfel>  enfeignant  la  Geographie,  &  l’Ufage  des  Globes* 
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W^^^^y^EEING  that  from  a  Variety  of  terreflrial 
J)(j^  and  celeftial  Obfervations ,  it  is  certain  that 


Tffftf  $  the  Earth  and  Sea  together  do  make  one  round 

Ball ,  that  the  fame  is  nearly  globular  or 

jpberical ,  and  that  therefore  the  Sciences  of 
Geography ,  Navigation  and  Hydrography,  cannot  be  wi¬ 
der  food  without  a  Knowledge  of  the  Properties  of  a  round 
Body  Or  Globe.  Seeing  that  this  earthly  Ball  doth  either 
turn  round  its  own  Axis  from  Weft  toEaft  every  24  Hours , 
or  otherwife  the  celeftial  Bodies  do  move  round  it  from  Eafl 
to  Weft  in  the  fame  ‘Time ;  and  that  there  is  the  high  ft 
Probability  for  the  former  of  thefe  Motions ,  notwith fund¬ 
ing  Phenomena  feem  to  contradict  the  fame .  Seeing  alfoy 
that  the  fixed  Stars ,  Sun  and  Planets  are  fo  far  diftmt 
from  us,  and  their  Motions  under  other  Directions ,  are  at 
all  Times  Jb  exceedingly  flow  in  Comparifon  with  the  apparent 
diurnal  Motion ,  as  to  bear  jcarce  any  fenfible  Proportion 
therewith.  Seeing  alfo ,  that  thefe  Motions  are  apparently 
circular ,  and  that  Time  or  Duration  if  eft  is  meafured  by 
them  :  From  thefe  Particulars ,  it  naturally  follows ,  that 
the  Sciences  of  Aflronomy ,  Chronology  and  Dialling ,  do 
principally  depend  upon  the  Lines  and  Properties  of'  a 
Sphere . 

Hence  Globes ,  Spheres ,  Orreries ,  other  Machines , 

peculiarly  adapted  and  defigned  for  conveying  diftindl  ana 

a  adequate 
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adequate  Ideas  of  the  Motions  of  the  celejlial  Bodies ,  and 
the  Figure  of  the  terref  rial  One,  have  been  juflly  ejleemed  as 
the  mojl  natural  Reprejentatives  of  them .  And  indeed  could 
thefe  Infiruments  be  furnijhed  at  an  eafy  Expence ,  coidd 
they  be  rendered  portable ,  and  at  the  fame  Time  exact  enough 
for  fcientific  Purpofes  y  or  were  there  no  Impediments  to 
hinder  them  from  being  of  general  and  ordinary  TJfe ,  no¬ 
thing  elfe  of  this  Kind  need  be  enquired  after.  But  as  the 
Acquifition  of  thefe  Difficulties  hath  hitherto  been  thought 
impojfible,  and  is  likely  to  continue  fo  ,  therefore  various 
artificial  Delineations  and  Reprefentations  of  the  Sphere  on 
a  Plane ,  have  been  introduced  by  Mathematicians ,  and  made 
ufe  of  occafionally,  fomefor  conveying  Ideas  of  the  Lines  and 
Properties  of  the  Earth  and  Heavens ,  others  for  making 
of  Operations  and  deducing  Conclufions ,  as  the  Nature  of 
the  Sub] e £1  hath  been  able  to  admit ,  all  of  which  have  been 
of  Utility ,  and  Jome  off  them  more  ready  and  ujeful  than 
Models  themfelves. 

Thus  Geographers ,  Aflronomers  and  Mathematicians  in 
all  Ages ,  have  been  able  to  exhibit  their  Thoughts  concern - 
ing  Bodies  and  Spaces  of  three  Dimenfions y  by  linear  De¬ 
lineations  ,  Diagrams  and  Schemes  on  a  Plane  5  different 
indeed  from  the  Magnitudes  themfelves ,  yet  Jo  as  to  afford 
proper  Ideas  of  all  Poftions  and  Dimenfions  whatfoever ;  to 
exprefs  large  Parts  of  the  Earth's  Globe  by  Maps ;  to  repre - 
fent  the  Rumb-lines  in  Mercator’*  Chart  by  Right-lines ;  to 
delineate  filar  Eclipfes  geometrically ;  to  exhibit  Landjcapes 
in  a  Picture  by  means  of  optic  Glaffes  5  and  to  draw  feeno- 
graphically  or  in  perfpeShve . 

But  that  Part  of  this  DoSlrine  applicable  to  cur  pre fent 
Purpofe ,  and  upon  which ,  as  a  Bafts ,  our  Univerfal  Pla - 
nifpheres  are  founded ;  is  the jlereographic  Projection  of  the 
Sphere  in  Plano,  or  the  Delineation  and  Meafurement  of 
the  Circles  of  the  Sphere  on  a  Plane ,  as  they  would  appear 
to  an  Eye  placed  in  the  Superficies  of  a  Sphere ,  in  that 
Point  of  the  folfiicial  Colurc  which  is  at  the  Equator :  The 

Practice 


in 


PREFACE. 

PraBice  of  which ,  fee  ms  to  be  almoji  coeval  with  the  Doc¬ 
trine  of  the  Sphere  itfelf ;  as  being  plentifully  diffufed 
throughout  innumerable  Treatifes  of  mathematical  Litera¬ 
ture  ;  generally  praCtifed  by  Men  of  indifput able  Genius  and 
Capacity ;  and  univerfally  received  as  the  bejl  intermediate 
Means ,  without  the  Globe  itfelf  for  attaining  diftinCt  Ideas 
of  fpberical  Lines .  Nor  is  it  to  be  unobferved ,  that  the 
Antients  have  been  very  peculiar  in  choofing  the  ftereogra- 
phic  Method  for  defcribing  thefe  Lines ;  when  at  the  fame 
Time,  if  a  mere  arbitrary  Delineation  only  would  have  an - 
fwered  the  fame  End ,  innumerable  other  Ways  much  eafier 
and  readier  for  Practice  might  have  been  propofed .  And 
herein  we  may  dijlinguifk  the  Judgment  of  the  antient  Geo¬ 
metrician: r,  although  Antiquity  be  filent  on  this  Head .  For 
fuppofing  the  Eye  to  be  placed  at  a  Point  in  the  Surface  of 
the  Sphere ,  and  projecting  the  Circles  of  the  Sphere  on  a 
Plane ,  thefe  Circles  will  a/fj  be  Circles  in  the  Projection,  a 
pyramidical  Solid  is  hereby  formed,  the  geometrical  Propo* 
fitions ,  relating  to  fimilar  Triangles,  are  immediately  ap¬ 
plicable,  a  great  Variety  of  curious  and  ufef  ul  Theorems  are 
readily  invejligated,  and  the  whole  Syflem  of  fpberical  Geo* 
metry,  becomes  demonjl ruble  by  Euclidean  Principles . 
Whereas  i?i  a  mere  arbitrary  Defcription  of  the  Sphere  on  a 
Plane,  without  Regard  to  any  fuch  Principle,  not  one  of 
thefe  Advantages  can  be  expelled,  nor  can  any  others  be  in¬ 
troduced  in  their  Stead,  no  geometrical  Comp ari fon  can  be 
made ,  and  every  Enquiry  and  Determination  %vill  be  vague 
<md  erroneous . 

Hence  our  TJniverfal  Plajtifpheres  are  ample  Inflrument$ 
for  geographical,  aflronomical ,  and  nautical  Purpojes , 
have  but  few  hidden  Sources  of  Error,  but  what  is  common 
to  all  Maps ,  and  the  Gores  of  Globes  themjelves,  the  Con¬ 
traction  and  Expanfion  of  Paper  by  drying  and  wettings 
which  although  fomewhat  confiderable  upon  a  large  Sheet , 
whereas  the  Gores  of  Globes,  as  fuppofed  to  be  printed  fingly 
on  fmaller  Pieces  of  Paper,  may  be  thought  to  receive  lej's 
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Errors  hereby,  yet  we  Jhall  do  the  heft  in  our  Power  to  re¬ 
move  this  Inconvenience •  by  carefully  mounting  fuch  as  pdfs 
through  our  own  Hands. 

Whereas ,  if  it  be  confidered  what  unexact  Infiruments  com¬ 
mon  Globes  are  ^  and  how  many  more  Sources  of  inaccuracy 
they  admit  of->  that  if  the  Horizon  fhould  differ  ever  fo  lit¬ 
tle  from  a  per  felt  Plane ,  if  the  Centre  of  the  Globe  ftjould 
be  ever  fo  little  out  of  the  Plane  of  the  Horizon ,  if  the  Axis 
Jhould  not  pafs  through  two  Points  diametrically  oppofite  to 
each  other  in  the  brafs  Meridian,  or  the  two  Extremities 
of  the  Axis  jhould  not  be  perpendicular  to  the  Surface  of  the 
Globe  ;  if  there  jhould  be  an  Imperfection  in  the  Figure  of 
the  Surface ,  or  Errors  in  making  or  pa  fling  on  the  Gores  -y 
if  the  Globe  once  happens  to  fide  on  its  Axis,  as  it  frequent¬ 
ly  doth  by  changing  the' Poles,  the  Spun  dr  ant  of  Altitude  be 
not  duly  extended ,  or  the  Parallax  of  the  Eye  be  not  care¬ 
fully  avoided ;  in  either  of  thefe  Cafes ,  and  in  many  others 
of  the  like  Nature,  the  Exa Chiefs  is  loft 5  the  Determinations 
by  them  are  quite  uncertain ,  and  it  is  eafy  to  fee  that  thefe 
jpianifphercs  having  none  of  thefe  Imperfections ,  with  Re- 
fpeCi  to  the  Accuracy  in  Jobbing  Problems ,  may  exceed  the 
largeft  Globes  ujually  made .  Notwi thftdnding  which  Globes 
themf elves  ar  e  very  ujef  uf  and  may  be  fetid  to  be  ahnof  ab - 
folutely  neceffary  for  giving  the  Generality  of  Per  Jons  an 
Idea  oj  the  Lines  and  Properties  of  the  Sphere ,  they  are 
curious  Ornaments  for  the  Cabinets  of  the  Curious ,  and few 
the  Motions  of  the  Earth  round  its  Axis ,  or  the  apparent 
Motion  of  the  Heavens  in  a  moft  adequate  and  exaCl  Man¬ 
ner. ,  but  are  fubjeCl  to  many  CaJ unities  and  Accidents  on 
Account  of  their  fpherical  Form.  Hence  Mr.  Moor As  new 
Globe ,  3  ]  Inches  Diameter  ,  the  Work  of  more  than  7  Tears 
ingenious  Application ,  now  publifhing  by  Subfcription ,  de¬ 
lineated  in  a  moft  exaCt  and  elegant  Manner ,  according  to 
the  latejl  geographical  Di fc over ies,  had  like  to  have  been 
accidentally  broken  to  Pieces ,  and  required  much  Lime  and 
Care  for  -  the  Reparation  :  And  our  own  28  Inch  celeftial 
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Globe,  in  removing  from  London  to  Chelfea,  received  a 
FraBure  of  more  than  a  Foot  in  Diameter .  Nor  can  all 
the  Accidents  which  are  daily  happening  to  thefe  Machines 
be  ennumerated ,  as  is  well  known  to  Globe-makers,  who 
Sometimes  take  the  Charge  of  fending  their  Goods  to  a  great 
Di fiance ,  and  receive  great  Da?nages  thereby . 

In  the  fir  ft  Edition  of  this  Work ,  being  convinced  that 
the  Method  propofed  of  folving  Problems  by  the  Planifpheres, 
was  f  ounded  on  mathematical  Principles,  we  did  not  think 
cur  [elves  obliged  to  enter  into  any  Proof  on  that  Head,  but 
being  told  by  fome  Friends ,  whoje  Opinion  and  Learning  we 
refpeB ,  that  we  had  not  done  ourfehes  and  our  Invention 
juftice ,  and  that  it  might  be  proper  to  confirm  the  fir  nth  of 
the  Method,  by  fuch  an  Authority,  which  would  be  particu¬ 
larly  ufeful  to  tkofe  who  were  lefts  verfed  in  Science,  we 
yielded  to  their  Rea  fins  •  and  fid  all  here  prefent  the  Reader 
with  a  brief  Illuftration  oft  the  faid  Principles,  and  without 
entering  mathematically  into  the  Nature  of  ProjcBion,  Jhall 
explain  it  in  a  Manner  which  feems  mofl  eafy  and  familiar 
to  Conception . 

And  here  it  is  to  be  obferved,  that  fence  the  general  Phce- 
tiomena  of  the  heavenly  Bodies  depend  not  upon  their  abjblute 
Di/lances ,  but  on  their  relative  Pofitions  to  one  another , 
and  to  certain  imaginary  Circles,  called  great  Circles  of  the 
Sphere  ;  therefore,  for  the  greater  Eafie  of  Conception,  and 
a  readier  Explanation  of  the  Phenomena,  Afironomers  refer 
the  Sun,  Moon,  Planets  and  Stars  to  the  Surface  oft  one 
common  Sphere,  which  they  call  the  celefiial  Sphere ,  having 
the  Eye  of  the  Ob  Server  for  its  Centre,  or  rather  as  being 
concentrical  to  the  Globe  of  the  Earth ,  the  Magnitude  of 
which  is  inconfiderable  with  refpeB  to  that  of  the  imaginary 
celefiial  Sphere . 

In  this  Surface,  the  celefiial  Bodies  are  fuppofed  to  be 
placed,  like  fto  many  golden  Nails,  in  a  Roof,  and  herein 
alfo  their  refpeclive  Motions,  whether  real  or  apparent > 
are  conceived  to  be  performed . 
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From  hence ,  is  immediately  derived  the  praftical  Ufe  of  the* 
artificial  celejlial  Globe,  it  being  a  dir  eft  Reprefentation  of 
the  imaginary  celejlial  Sphere ;  as  the  practical  UJe  of  the 
artificial  terreflrial  Globe  is  derived  from  its  being  a  dir  eft1 
Reprefentation  of  the  true  terreflrial  Sphere . 

It  may  feem  theref  ore ,  at  firft  Sight ,  as  if  nothing  buV . 
artificial  Globes  could  folve  the  Problems  of  the  Sphere,  fmee 
nothing  but  a  Globe  can  reprefent  the  P of  it  ion  and  D  fiance 
of  Points  on  a  Globe ,  in  their  true  and  proper  Relation  to 
each  other .  Neverthelefs ,  if  the  Spheres  be  projefted,  as 
they  are  in  thefe  Planifpheres,  according  to  a  regular  and 
mathematical  Projection ,  it  is  certain ,  that  the  D  fiances 
and  Pofitions  of  Places  and  Stars  ( though  different  from 
•what  they  really  obtain  on  the  real  Spheres')  mil  bear  fuch  a 
certain  and  determined  Relation  to  each  other ,  as,  with 
the  Help  of  proper  Rules ,  to  enable  any  one  to  Jblve  all  the 
Problems  of  the  Sphere,  the  fame  as  he  would  do  on  the  ar v 
tficial  Globes .  And  this  is  done  principally  in  thefe  Plani - 
fpheres,  ( and  herein  the  Peculiarity  of  our  Invention  con - 
Jifis )  by  Means  of  a  Projection  of  the  great  Circles,  and 
Parallels  of  the  Sphere,  called  the  Projefictr ;  and  by  the 
Motion  of  the  fame,  according  to  the  Nature  of  the  Pro¬ 
blem,  the  Anfwer  is  brought  out .  For  the  Projector  which 
lies  above  the  Plani fphere,  being  printed  on  a  very  fine  Pa¬ 
per,  and  bang  oiled,  the  black  Circles,  Fines  and  Points 
in  the  Planifphere  underneath,  are  clearly  vifible  through 
the  Projector,  without  any  trouble  or  Jlraining  of  the  Eye , 
Of  thefe  black  Circles  and  Lines  on  the  Projector,  fome  will 
reprefent  the  Horizon ,  Meridian,  vertical  Circles ,  &c. 
according  to  the  Nature  of  the  Problem  to  be  folved . 

St  he  Planifpheres ,  in  mo  ft  of  the  Problems,  are  refti • 
fed  for  ufe ,  in  a  fimilar  Manner  to  the  Rectification  of  the 
Globe,  and  the  Place  of  the  Sun ,  Moon  or  any  Planet , 
cr  Comet  may  be  pointed  out,  by  a  Mark  or  Patch ,  as  is 
ttfual  in  folving  Problems  upon  the  Globes .  Fhe  follow¬ 
ing  Comparifon,  which  occurs  to  u$,  may  jerve  to  few  the 
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|  Conformity  between  tbefe  Planifpheres  a?id  common  Globes , 
I  and  that  the  firjl  may  fohe  the  Problems  as  well  as  the  lat¬ 
ter.  But  we  defre  it  may  be  taken  merely  as  an  Illujlra - 
If  tion,  and  not  as  an  Inference  to  derive.  Honour  to  our  In - 
'!  mention  from  fo  advantageous  a  Comparifon  which  it  by  no 
I  Means  deferves ,  and  which  the  Inference  is  not  defigned  to 
i  Convey.  Common  Globes ,  lead  the  Artift  dire  Elly  to  the 
Point  in  View ;  thus,  in  great  Circle- failing,  the  Artift 
i*  co?itemplates  his  Courfe  in  a  great  Circle  upon  the  artificial 
\  Globe ,  as  if  it  was  on  the  real  One ;  and  thefe  Plant - 
S  fpheres  lead  him  to  the  fame  End ',  though  more  indirectly, 
if  yet  as  readily  and  eafily ;  the  Places  indeed  in  the  Pla - 
I  nifpheres  are  put  out  of  their  natural  Order  and  Pofition , 
(and fo  they  are  in  Mercator  Chart)  yet ,  as  long  as  this 
il  is  done  according  to  a  certain  and  regular  Principle , 

1  adapted  to  the  rejpeElive  Nature  of  each  Conjlruclion ,  the 
'!  Artifl  attains  the  fame  End ,  and  perhaps  with  greater  Ex - 
\  aElnefs.  Hence  it  is  prefumed,  in  Favour  of  thefe  Plani - 
sj  fpheres ,  that ,  though  the  Nature  of  the  SubjeEl  doth  not 
j  admit  of  their  conveying  Jitch  clear  Ideas  as  the  Globes  do , 
i  yet ,  in  Point  of  Practice  and  Exaflnefs,  they  exceed  even 
;j  Globes  of  a  much  larger  Diameter.  The  whole  external 
j|  Surface  of  a  Sphere ,  being  equal  to  the  Area  of  four  great 
!  Circles  of  the  Sphere ,  and  each  Sphere  in  thefe  Pla?jifpheres 
«  being  projected  only  into  two  great  Circles ,  it  follows ,  that 
’I  a  Globe  having  the  fame  Diameter  with  thefe  Planifpheres , 

|  which  is  fomewhat  more  than  2 1  Inches ,  will  contain  double 
|  the  Quantity  of  Surface  to  what  the  two  Planifpheres ,  re- 
;  prefenting  the  fa?ne  Globe ,  do  co?itain ;  thus  the  Surface  of 
I  the  Globe  will  contain  3  50  fuperficial  Inches ,  and  the  Pla- 
i|  nifphere  of  the  fame  Diameter  175  fuperficial  Inches.  But 9 
the  Sides  of  fimilar  Planes ,  bei?ig  as  the  Square-roots  of 
j  their  Areas ;  and  the  Square-root  of  350  ( £  8.70)  being  to 
!|  the  Square-root  of  175  (13.23)  as  21.2  to  15.  it  follows 9 
:!  that  thefe  Planifpheres  ought ,  (caeteris  paribus)  on  this  Sup- 
j  pofition ,  Mean,  only  to  equal ,  the  Exaftnefs  of  fob - 
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ing  Problems,  Globes  of  15  Inches  Diameter.  Again,  fee¬ 
ing  that  the  Degrees  near  the  Centre  of  the  Planifphere 
(where,  all  great  Circles  being  infenfibly  different  from 
Right-lines ,  the  Diftances  and  Poftions  of  Places  may  be  as 
readily  meajured  as  on  a  Plane ,  without  fenfible  Error J  are 
but  half  the  Length  of  thofe  in  the  Circumference,  andthofe 
Degrees  in,  and  near  the  Circumference,  are  equally  large 
with  thofe  on  a  Globe  of  the  fame  Diameter  with  the  Plani - 
jpheres ;  it  follows,  that,  at  a  Mean,  thefe  Plani fpheres 
will  be  equally  exaCt  with  Globes  of  1  6  Inches  Diameter,  and 
but  little  inferior  to  common  Globes  of  ly  Inches  Diameter . 

Furthermore,  it  is  very  well  known,  that  in  the  flereogra - 
phic  Projection,  which  is  that  here  made  Ufe  of,  the  Eye  is 
fuppofed  to  be  placed  in  the  Surface  of  the  Sphere,  looking  at 
the  Concavity  of  the  oppofite  Hemifphere ,  and  thereby,  pro¬ 
jects  the  faid  Hemifphere  upon  the  Plane  of  a  great  Circle , 
perpendicular  to  a  Line  drawn  from  the  Eye  to  the  Centre 
of  the  Sphere,  and  that  this  is  done  by  the  Interjection  of 
Lines  drawn  from  the  Eye  to  each  Point  of  the  Hemifphere , 
and  cutting  the  faid  great  Circle's  Plane .  It  is  Evident , 
therefore,  that  every  great  Circle,  pajfng  through  the  Cen¬ 
tre  of  the  Projection ,  will  be  a  Right- line,  and  therefore, 
if  any  Place  be  found  in  the  Circumference  of  the  Plani¬ 
fphere,  that  Diameter  of  the  Planifphere  which  inter feCls 
the  Periphery,  at  the  Di fiance  of  90  Degrees  from  the 
faid  Point,  on  each  Side,  meajured  along  the  Circumference 
oj  the  Planifphere ,  or  that  Diameter ,  which  is  perpendicu¬ 
lar  to  a  Line  joining  the  faid  Point  and  the  Centre,  will 
be  the  rational  Horizon  of  that  Place  in  the  Circumference, 
and  every  Point  in  this  Line,  reprefenting  the  Horizon,  will 
be  90  Degrees  diji ant  from  the  Point  in  the  Circumference 
reprefenting  the  Place.  Hence  from  the  Nature  of  the  fiereo - 
graphic  Projection,  the  greater  and  leffer  Circles  of  the  Sphere , 
are  here  fewn  by  circular  Arcs,  which,  in  any  other  Projec¬ 
tion,  would  be  Curves  of  a  much  more  difficult  Dcfcriptio?i ; 
and  a  greater  Equality  of  Proportion  is  alfo  kept  up  thro * 

the 
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the  whole,  than  in  the  Orthographic,  Gmmonic ,  or  any 
other  Projection  hitherto  practijed.  Therefore,  feeing  that 
a  Place  given  in  the  terrejlrial  Planijphere ,  may  he  refer - 
red  to  the  Circumference ,  along  the  fame  Parallel  of  Lati¬ 
tude ,  and  a  Place  given  in  the  celeflial  Planijphere,  may  be 
referred  to  the  Circumference ,  along  the  fame  Parallel  of 
Declination,  the  Place  being  referred  to  the  Circumference , 
the  Circumference  will  become  the  Meridian  of  the  Place ; 
the  Sun,  Moon,  and  every  other  heavenly  Body,  keeping  in 
the  fame  Parallel  nearly  for  24  Hours,  will  perform  their 
apparent  diurnal  Revolutions  perpendicularly  over  that  Pa - 
rallel  of  Latitude,  which  is  equally  diftant  from  the  terre- 
jirial  Equator ;  as  the  Luminary  or  Star,  at  that  Lime ,  is 
dif  ant  from  the  celeflial  Equator,  that  Place  on  the  Pla- 
nifphere,  to •  which  the  Star  is  Perpendicular,  will  be  found, 
in  fome  Part  of  that  Parallel  of  Latitude,  which  anjwers 
to  the  Declination  of  the  Star.  When  the  Luminary  comes 
over  that  Part  of  the  Parallel  of  Latitude,  which  cuts  the 
Circumference ,  then  the  Star  is  upon  the  Meridian,  and 
to  Places  in  greater  Degrees  of  North  Latitude  is  Jaid 
to  be  South ;  as  the  Star  moves  uniformly  along  the  Parallel 
of  Latitude ,  and  comes  to  the  Horizon,  it  Jets ;  the  reft 
of  its  Courfe  will  be  along  the  Parallel,  below  the  Horizon, 
if  it  be  a  Star  that  ever  jets :  The  Number  of'  Degrees  con¬ 
tained  between  that  Part  which  cuts  the  Circumference, 
when  the  Star  fouths,  and  that  which  cuts  the  Horizon, 
will  be  the  femi diurnal  Arc  or  the  horary  Angle  between  the 
fouthing  and  rifing  or  fetting ,  and  is  turned  into  Lime  at 
the  Rate  of  15  Degrees  to  an  Hour  for  the  Sun,  360  De¬ 
grees  to  23  Hours  56  Minutes  for  the  Star,  and  360  De¬ 
grees  to  the  Interval  of  Lime  between  the  Moon's  font  king 
from  one  Day  to  another .  Lhe  feminoBurnal  Arc  may 
be  found  in  like  Manner ,  by  converting  the  Remainder  of 
the  Parallel  below  the  Horizon,  into  Lime,  or  elfe  by  fuh- 
trailing  the  femi  diurnal  Arc,  from  half  the  Lime  of  diur¬ 
nal  Revolution  of  the  Star .  When  the  jirft  Point  of  Aries 
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is  perpendicular  to  the  Centre  of  Projection ,  ( ’which  always 
happens  in  24  Hours)  the  Ecliptic  will  be  projected  into  a 
Right- line  as  it  is  marked  on  the  terrejlrial  Planijpheres  % 
whence ,  the  Sun’s  Declination ,  and  Right -afcenfion ,  arc 
found ,  having  his  Longitude  given,  and  alfo  any  one  of  the 
three  given,  the  other  two  are  found.  The  next  Thing 
which  may  feem  to  require  Explanation,  is  the  Projection  of 
the  Meridians  and  Parallels,  which  ate  dotted  off  to  Degrees 
on  the  Projector,  alfo,  the  Manner  and  Reafon  of  its  folving 
the  Problems. 

As  the  Planifpheres  are  ft ereographi cal  Projections  of  the 
Places  or  Stars  on  the  terrejlrial  and  celeftial  Spheres  ;  Jo  the 
Projector  is  a  ftereograpmc  Projection  of  the  Meridians  and 
Par  allelC  of  the  Sphere  to  the  fame  Radius  ;  therefore,  when 
the  Points  N.  and  S ,  or  the  North  and  South-poles  on  the 
Planifphere ,  are  fitted  to  the  two  Poles  of  the  Proje&or,  the 
Meridians  of  the  Projector  reprefent  Circles  of  Latitude  or 
Circles  of  Declination,  and  the  Parallels  reprefent  Parallels 
of  Latitude  or  Parallels  of  Declination ,  according  as  the 
terrejlrial  and  celeftial  Planifphere  is  lifted .  But,  as  it  is 
by  the  Motion  of  the  Proje&or,  round  the  Centre,  over  the 
Planifphere,  that  moft  of  the  Problems  are  performed  ( which 
Motion  anfwers  generally  to  the  fetting  of  the  Globe  to  the 
Latitude  of  the  Place)  it  may  be  proper  to  ftjew  how  this  is 
done . 

It  has  been  faid  before,  that  the  Meridians  and  Parallels 
of  the  Projector,  when  the  Points  Z  and  N  are  brought 
to  the  Poles  cj  the  Planifphere ,  do  reprefent  the  Meri¬ 
dians  and  Parallels  of  the  Sphere ;  and  then  all  Places  or 
Stars,  laying  under  the  fame  Meridian  of  the  Projector,  are 
found  upon  one  and  the  fame  great  Circle  upon  the  Globe. 
But  if  the  Points  Z  and  N  are  put  upon  other  Points  of 
the  Circumference,  then,  for  the  fame  Reafon ,  the  Meri¬ 
dians  of  the  Projector,  will fill  reprefent  great  Circles  of  the 
Sj>h  ere,  and  all  Places,  found  under  the  fame  Meridian  of 
the  Projcdor,  do  he  in  the fame  great  Circle  upon  the  Globe, 
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which  we  may  eajily  apprehend ,  if  we  confider ,  that ,  <?// 
gratf  Circles ,  which  pafs  at  an  equal  Dijlance ,  all  round , 
from  that  Point  which  is  the  Centre  of  the  Projection,  will 
be  alike  projected,  all  round  upon  the  Plane  of  the  Projection 
at  equal  Difiances from  the  Centre  of  the  Projection .  Hence, 
an  eafy  Solutionis  given,  of  that  Problem,  which  fee  ms  moji 
likely  to  embarafs  us,  in  a  Planifphere ,  which  is,  to  find 
the  Dijlance  of  two  given  Places ,  or  two  give n  Stars  from 
one  another,  in  the  Arch  of  a  great  Circle,  for  it  is  but 
turning  the  Projector  about ,  ’till  one  of  the  Meridians  of  the 
Projector,  or  at  leaf  one  row  of  its  Dots,  either  falls  over 
the  two  given  Points,  or  at  leafi  is  parallel  to  them ,  and 
the  Dijlance  in  Degrees,  upon  the  Projector,  between  the 
two  Points,  will  be  the  Dijlance  required .  To  give  another 
fimilar  Infiance ,  let  it  be  required  to  find  either  the  Zenith - 
dijlance,  or  the  Altitude,  of  any  celeflial  Phenomenon  from 
the  Declination  and  Tune  of  font  king  of  the  Phenomenon 
given .  Find  the  Point  upon  the  Parallel  of  Latitude,  an - 
jwering  to  its  Declination  at  the  given  Time,  and  move  the 
Slider  round,  ’till  the  Pole  of  the  Planifphere  is  turned  from 
the  Horizon  of  the  Projector,  fo  many  Degrees  as  is  the  La¬ 
titude  of  the  Place  of  Obfervation ;  then  the  Horizon  o  f  the 
Projector  is  the  rational  Horizon,  and  the  Number  of  De¬ 
grees  contained  upon  a  Meridian  cj  the  Projector,  between 
the  Place  of  the  Star  on  the  Parallel  of  Latitude  and  the 
Pole  of  the  Projector,  is  the  Zenith- dijlance  of  the  Star,  as 
the  Number  of  Degrees  between  the  Place  of  the  Star  on  the 
Parallel,  and  the  Horizon,  meafured  upon  the  fame  Me¬ 
ridian,  pajfing  through  the  Place  of  the  Star,  is  the  Star’s 
Altitude. 

It  may,  perhaps,  conduce  to  the  better  Underftanding  of 
the  Nature  and  Grounds  of  the  working  of  the  Problems,  to 
Jhew  the  direCl  Analogy  between  the  Manner  of  performing 
them  by  the  Planifpheres ,  and  the  Globe .  And,  this  may 
be  done  by  fuppofing  a  Semi-globe  or  Sphere,  which  fid  all  here 
anfwer  to  the  Projector,  with  all  its  Greks  and  Lines 
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drawn  thereon,  to  he  placed  upon  an  horizontal  Plane,  and 
at  the  fame  Pime  the  Eye  of  an  Oh  fervor,  or  luminous  Point , 
to  be  placed  at  the  Dijlance  of  a  Semi-diameter,  above  the 
Centre,  in  the  perpendicular  to  that  Plane ;  then,  it  is 
certain,  that  all  the  Lines ,  which  naturally  fubjift  on  the 
Surface  of  the  Semi-globe  or  Sphere ,  will  be  artificially  re- 
prefented  on  the  Plane ,  and  whatever  is  formed  in  the  One 
will  alfo,  in  a  perfpe clive  Manner,  be  formed  in  the  other . 
Mow,  if  we  fuppofe  another  Semi- globe,  having  the  Deli¬ 
neations,  whether  of  Lands  and  Seas,  or  Stars,  and 
which  jhall  here  anfwer  to  the  Planifphere  placed  under 
the  Projector,  and  the  Eye  of  the  Obferver,  or  lumi¬ 
nous  Point ,  alfo  the  Superficies  of  the  inward  Semi- globe  to 
he  at  refi,  whilfi  the  Cap  turns  horizontally  round  its  Cen¬ 
tre,  when  the  Cap  is  thus  in  Motion,  the  fame  Parts  of  the 
Cap  or  moveable  Superficies,  will  always  coincide  with  the 
fame  Parts  of  the  immoveable  Superficies,  alike  on  the  Globe 
as  on  the  Projection  refpeBively,  and  hence,  the  Rotation 
of  the  Cap  will  be  reprefented  by  that  of  the  Plane .  Phere- 
J'ore ,  feeing  that  the  Problems  of  the  Globes ,  do  require  no 
more  than  fuch  a  Pwvolution,  the  Ufe  of  the  Globes  may  be 
e.afily  anfwer ed  by  a  Plane.  Hence,  as  in  mofi  of  the  Pro¬ 
blems  of  the  Globe ,  the  Place  is  brought  to  the  Zenith  and 
to  the  Horizon,  by  elevating  the  Pole  to  the  Latitude  of  the 
Place,  and  by  bringing  it  to  the  Meridian,  fo  in  like  Man¬ 
ner,  in  the  Plamfpheres,  the  Pole  in  the  Circumference  or 
Meridian  of  the  Projector,  is  brought  to  the  Zenith  on  the 
Planifphere,  by  which  Means,  the  Horizon  of  the  Projec¬ 
tor,  becomes  the  rational  Horizon,  and  anfwers  to  the 
wooden  Horizon  of  the  Globe ,  and  the  Pole  becomes  elevated 
above  the  Horizon  of  the  Proje&or,  anfwer  ably  to  the  Lati¬ 
tude  of  the  Place .  So  that  the  Planifphere,  in  thefe  Cir- 
cumfiances  is  an  exaB  projeBed  Reprefentation  of  the  Globe, 
in  its  ufual  Pofition ,  ,when  it  is  Jet  to  the  Latitude  of  the 
Place ^  and  the  Place  brought  to  the  Meridian.  For  if 
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the  Eye  was  placed  in  the  weflern  cardinal  Point  of  the 
wooden  Horizon  of  the  Globe ,  and  fo  as  to  touch  the  fame , 
then  the  Eye ,  being  in  the  Plane  both  of  the  Equator  and 
Horizon ,  they  would  both  be  projected  tnto  Right-lines,  as 
they  are  found  upon  the  Planifphere  ;  the  Places  aljo  being 
in  the  Zenith  and  in  all  Parts  of  the  Meridian ,  would  be 
Jecn  in  the  Circumference  of  the  Projection,  and  therefore 
they  are  placed  in  the  Circumference  of  the  Planifphere,  fo 
that  we  may  refer  them  thither  by  the  Parallels  of  Latitude , 
which  anfwers  to  bringing  the  Place  to  the  Meridian  on 
the  Globe,  by  the  Motion  of  the  Globe  round  its  Axis .  And 
thus  would  the  Eafern  Planifphere ,  with  all  its  vertical 
Circles  and  Almicanthars,  be  viewed  in  PerfpeCtive,  and 
would  appear  like  the  Planifphere  with  the  Proje&or . 

Indeed,  the  Planifpheres  are  not  projected  to  anfwer  the 
outward,  but  inward  perfpeCtive  View  of  the  Globe  •,  for  as 
the  Concavity  of  the  oppofite  Hemifphere  is  feen  by  the  Eye 
in  PerfeCtive ,  every  Thing  on  the  Planifphere  takes  a  con¬ 
trary  Situation  to  what  it  would  obtain ,  was  the  Eye  to 
view  the  external  Superficies  of  the  Globe ;  therefore ,  tho 9 
the  PerfpeCtive  is  r  ever  fed  in  Planifpheres ,  with  the  rela¬ 
tive  Positions  of  Places  to  one  another,  yet  the  Places  are 
always  jet  right  again  in  their  proper  Situations,  as  if  the 
Objerver  was  to  view  the  external  Surface  of  the  Globe . 
Otherwife  the  Eaflern  Planifphere  is  projected,  to  anfwer 
the  perfpe  Clive  View  which  the  Eye  would  have  of  the  Ea- 
fiern  Hemifphere ,  if  the  Eye  was  placed  in  the  eafiern  car¬ 
dinal  Point ,  touching  the  Globe,  and  the  Eaflern  Hemif¬ 
phere  was  deprefed,  Jo  as  to  depart  from  the  Eye,  and  pe¬ 
netrate  the  Solidity  of  the  Globe,  and  its  Convexity  fhould 
yield  inward,  and  be  turned  into  a  like  Concavity,  and  be 
applied  or  fitted  to  the  Concavity  of  the  oppofite  Wefteni  He- 
viifphere ,  the  perfpeCtive  View,  which  the  Eye  fiill  retain¬ 
ing  its  Place ,  would  have,  of  the  Surface  of  the  Eaflern 
Hemifphere,  thus  transferred,  would  anjwenexaCtly  to  the 
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Projection  of  the  Eajiern  Planifphere ,  when  fet  to  the  La¬ 
titude  of  the  Place  by  Means  of  the  Projector. 

Having  in  the  foregoing  Explanation,  endeavoured  to 
give  the  Reader  a  general  Idea  of  the  Nature  o  f  the  Plani¬ 
spheres,  and  of  the  Manner  in  which  the  Problems  may  be 
Jblved  by  them ,  as  well  as  of  the  Principles  on  which  the 
fu/lnejs  of  the  Solution  is  founded,  we  fall  now  introduce 
him  to  another  and  very  different  Method  of  folving  Pro¬ 
blems  by  the  Plant  fpheres,  from  what  was  delivered  in  the 
frft  Edition  of  the  Prefepts ,  or  than  has  been  yet  hinted  at 
in  the  foregoing  Pages ;  which  will  alfo  be  exemplified  in 
the  following  Precepts ;  a  Method  which  we  flatter  our- 
felves  will  be  looked  upon  as  very  extenfive  in  UJe,  ready  in 
Practice,  and  as  conveying  Ideas  not  much  inferior  to  what 
the  Globes  convey ,  either  in  Clear nefs  or  Precfiion:  (For 
in  Point  of  Ex  a  Chiefs  of  the  Solution  of  Problems,  it  has 
been  allowed  by  the  judicious  and  impartial  that  the  Pla - 
nifpheres  exceed  even  Globes  of  a  much  larger  Diame¬ 
ter.) 

Hitherto,  we  have  taken  the  Liberty  to  fuppofe  the  Place 
ef  the  Objerver  in  each  Operation  to  be  transferred  to  the 
Meridian,  or  the  Circumference  of  the  Plantfpheres,  and 
by  this  Method,  all  the  Circumfiances,  depending  on  the  di¬ 
urnal  Plot  ion,  are  readily  and  conveniently  folvcd,  when  the 
Declination  and  Lime  offouthing  of  the  Planet  or  Star  are 
given.  Put,  as  the  Artfi  may  think  it  a  more  natural 
and  univerfal  Method  to  Jolve  the  Problems  without  remov¬ 
ing  the  Places  on  the  terreflrial,  or  the  Stars  on  the  celefiial 
Plant fpheres ,  from  their  Situation  as  there  laid  down',  and, 
as  in  many  Cafes ,  it  may  be  ufeful  and  agreeable,  to  fee  at 
ene  View,  the  relative  Poftion  of  the  Stars,  to  different 
Places  of  the  Earth  at  the  fame  Lime,  or  the  relative  Pofi- 
tions  of  various  Stars  at  the  Jame  Lime  both  to  one  another , 
and  to  the  Horizon  and  Verticals  of  the  Place  in  the  fame 
Manner  as  is  done  by  the  Globes,  it  feemed  that  it  would  be 
no  inconfiderable  Addition  to,  and  Improvement  of  our  In¬ 
vention j 
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mention,  i  f  we  could  invefiigate  fuch  a  Method  and  prefent 
it  to  our  Readers. 

Upon  a  little  Confederation,  and  an  Attention  to  the  Na¬ 
ture  of  feme  of  the  principal  Problems ,  which  might  bepror 
pofed  to  be  folved ,  this  feemed  more  eajy  to  us  than  we  could 
have  expected ,  and  fo  obvious  when  found  out,  that  we  were 
almoft  fur  prized  that  we  had  not  fell  upon  it  be }  ore.  Phis 
Method ,  we  fee  all  briefly  point  out ,  in  the  Cafe  where  the 
c eleft  'nil  Planifpheres  are  ifled ,  where  indeed  it  is  of  the 
great  eft  Ufe,  though  it  alfo  obtains  in  the  Ufe  tf  the  t  er  re¬ 
fer  ial  Planifpheres.  Phis  depends  then  chiefly ,  upon  fending 
what  we  call  the  Place  of  the  Zenith  upon  the  celeflial  Pla¬ 
nifphere ,  or  that  Part  of  the  celeflial  Planifphere ,  the  cor - 
refponding  Point  to  which  in  the  Heavens  is,  at  that  Pi  me, 
in  the  Zenith  of  the  given  Place.  Phe  given  Place  of  the 
Obferver,  is  fuppofed  to  be  projected  upon  the  celeflial  Plani¬ 
fphere ,  or  to  be  referred  to  that  Parallel  of  Declination y 
which  anfwers  to  the  Parallel  of  Latitude  of  the  given  Place . 
Phe  given  Place ,  or,  if  you  pleafe ,  the  Zenith ,  or  Place 
of  the  Zenith ,  is  conceived  to  move  uniformly  along  its  Pa¬ 
rallel  of  Declination ,  every  Day ,  from  JVeft  to  Eafe,  in 
like  Manner  as  any  Point  upon  the  Ear t If  s  Surface ,  by  its 
diurnal  Rotation ,  really  defcribes  a  parallel  Circle  to  the 
Equator ,  or  as  the  artificial  Globe  reprefents  the  fame. 

Po  find  the  Place  of  the  Zenith  at  Noon ,  find  the  Sim's 
Place  in  the  Ecliptic ,  on  the  Planifphere ,  and  that  Point 
of  the  Parallel  of  Declination ,  which  lies  under  the  fame 
Meridian  with  the  Sun ,  is  the  Place  of  the  Zenith  at  Noon. 
If  the  given  Lime  be  before  Noon ,  remove  the  Place  of  the 
Zenith  along  the  fame  Parallel  fo  many  Degrees ,  to  the 
Eafe  of  its  Place  at  Noon,  as  an  fewer  to  the  apparent  diur¬ 
nal  Motion  of  the  Heavens  in  the  given  Number  cj  Hours , 
which  is  at  the  Rate  of  15  Degrees  to  each  Hour .  If  the 
given  Pune  be  after  Noon ,  remove  the  Place  in  like  Man¬ 
ner  to  the  JVefiward  of  its  Place  at  Noon.  Phe  Place  of 
the  Zenith  at  the  given  Lime,  being  thus  found,  a  compleat 


xvi  PREFACE. 

Reprefentation  of  the  apparent  Situation  of  the  Heavens , 
is  exhibited :  For  the  Place  of  the  Zenith  being  found ,  re¬ 
lative  to  the  celeftial  Sphere ,  and  confequently  the  Meridian 
of  the  fame,  or  the  Meridian  pafing  through  the  Place  of 
its  Zenith ;  it  is  evident ,  that  the  Sun  and  all  the  Stars , 
are  found  in  their  true  relative  Pofition,  with  refpedl  to 
the  Zenith ,  no  lefs  than  they  are  with  rejpedl  to  each  other * 
Any  Meridian  of  the  Projector  pafing  through  the  Place 
of  the  Zenith ,  is  a  vertical  Circle ,  and  the  Meridian 
of  the  Projector,  which  is  every  Way  90  Degrees  difiant 
from  the  Zenith,  is  the  Horizon.  Po  find  the  vertical 
Circles,  turn  the  Planifphere  round  the  Centre ,  and  all  the 
Meridians  of  the  Projector,  which  fuccefively  pafs  over 
the  Zenith ,  are  the  vertical  Circles .  Whence ,  it  is  evi¬ 
dent,  that  if  the  Zenith  and  any  Star,  be  both  brought  un¬ 
der  the  fame  Meridian  of  the  Projector,  that  Meridian  will 
be  the  Vertical  pafing  through  the  Star,  and  the  Number 
of  Degrees  intercepted  thereon,  between  the  Zenith  and  the 
Star  is  the  Star  s  Zenith  Difiance,  the  Compliment  of 
which,  to  90,  is  the  Star's  Altitude .  'Jhe  Horizon  is 
found  by  turning  round  the  Projector,  'till  the  Zenith  comes 
under  that  Diameter  of  the  Projector  which  is  called  its 
Horizon  ( though  in  this  Cafe  it  doth  not  anfwer  to  that 
Name)  then  count  90  along  the  Horizon  of  the  Projector, 
and  the  Meridian  pafing  through  the  goth  Degree,  will  be 
the  Horizon  ;  for  this  Meridian  will  be  at  the  Poles  90 
Degrees  difiant  from  the  Zenith ,  becaufe  the  Zenith  is  now 
in  the  Horizon  of  the  Proje&or,  and  every  Point  of  this 
Horizon  is  90  Degrees  from  the  Poles :  And  a  great  Circle 
which  is  go  Degrees  difiant  from  any  Point  in  three  Places^ 
will  be  a  great  Circle,  having  that  Point  for  its  Pole . 
Here ,  all  Stars  upon  this  Horizon,  will  be  either  rifmg  or 
fetting ;  if  it  be  the  eaftern  Part  of  the  Horizon ,  they  will 
be  rifng ;  if  it  be  the  weflern  Horizon ,  they  will  be  fet¬ 
ting  ;  all  Stars  lying  between  the  Horizon ,  or  nearer  the 
Zenith  than  the  Horizon ,  will  be  above  the  Horizon ; 
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and  all  Stars  lying  without  the  Horizon ,  will  be  below  the 
Horizon. 

Thus  the  Horizon  and  vertical  Circles  may  be  found  and 
fhewii  by  InfpeChon,  and  the  Problems  depending  upon  the?n> 
clearly  and  readily  folved ,  for  the  Performance  of  which 7 
we  have  given  ample  Infractions  m  the  following  Pre¬ 
cepts. 

Furthermore ,  for  making  this  fecond  Edition  more  com- 
pleat ,  we  have  given  a  Defcription  of  the  folar  Syftem, 
as  it  is  well  known  to  be  confituted,  from  the  Difcove - 
ries  which  have  been  made  by  the  heft  Philofophers  and  Afiro- 
nomers  $  which  we  hope  will  not  be  unacceptable ,  it  being  in¬ 
troduced  in  a  fhort  and  fummary  Way ,  for  the  Information 
of  fuch  as  have  neither  Opportunities  nor  Difpofitions  for 
making  deeper  Enquiries  into  the  natural  Caufes  of  thofe 
Phenomena.  To  have  omitted  an  Article  of  this  Nature 
in  this  Treatife,  we  think  would  have  been  improper ,  for 
notwit  hfanding  fcarce  any  thing  but  the  apparent  diurnal 
Motion  can  be  reprefented  by  the  Globes ,  the  Obliquity  and 
Other  Properties  o  f  the  Planed s  Orbits  being  of  a  more  agro¬ 
nomical  and  phyfical  Nature ,  and  not  to  be  reprefented  by 
circular  Machines ,  yet  as  mof  good  Treatifes  of  the  Globes , 
do  contain  fomething  of  this  Kind ,  we  have  complied  with 
Cuflom  in  this  Part  of  our  Work. 

For  thefe  Reafons  we  have  alfo  given  a  fhort  Account  of 
the  Principles  of  Geography,  together  with  feveral  Tables 
for  underfunding  the  mofl  ufeful  Particulars  relating  to  the 
principal  Parts  of  the  known  World.  Alfo  other  Tables  of 
a  more  fcientific  Nature, for  the  Purpofes  of  Calculation  and 
InfpeClion ,  TJfe  and  Amufement.  The  vacajit  Space  left  af¬ 
ter  each  Problem ,  is  to  be  filled  up  by  the  Practitioner ,  with 
fuch  Examples  as  himfelf  or  his  Preceptor  fall  ckoofe  to  Jety 
in  the  doing  of  which,  we  recommend  a  careful  and  regular 
Arra?ig?nent  of  the  Data  and  Fhiaefita,  by  the  Help  of  fight 
penciled  Lmes ,  as  the  Book  when  fo  filled  out ,  will  not  o?jly 
contain  a  great  Variety .  of  Problems }  with  their  Solutions 
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by  the  Pupil  himj'elfi  but  will  then  be  a  more  valuable  Re- 
pojitory  than  at  firjl.  The  blank  Column  in  the  Table  of  the 
Sun's  Place ,  may  be  filled  out  with  fuch  remarkable  Days  of 
the  Tear  as  each  r effective  Reader  fall  choofe  to  infer  t . 
Should  the  / mall  Piece  of  Eiimen ,  Silk,  or  Vellum ,  at  the 
Centre  of  the  Slider  get  loofe y  it  may  be  fafiened  by  melted 
Glue. 

Several  other  UJes  may  he  made  of  thefe  Planifpheresy  befide 
what  we  have  introduced  in  the  following  Treatife ,  and  which 
we  prefume  our  more  ingenious  Readers  will  readily  dif cover  * 
fuch  as  the  fere  o graphic  Projection  on  the  Plane  of  the  Me¬ 
ridian  for  any  Radius  lej's  than  that  of  the  Planifpheres ,  by 
the  Help  of  a  Pair  of  proportional  Compafjes ,  whereby  a 
great  Variety  of  Cafes  in  fpherical  Geometry  will  be  reduced 
to  almoft  a  fngle  Procefs;  even  the  orthographical  Projection 
itfelf  may  be  made  hereby ,  and  all  the  Parts  of  an  Ellipfis 
truly  delineated  and  mea  fared,  the  Paths  of  the  Planets  ?nay 
be  defcribed  among  the  fixed  Stars ,  and  the  Appearances  of 
Eclipfes  at  different  Places  on  the  Earth's  Globe  may  be 
known ,  the  Dijcufjion  of  all  which  would  be  unnecefary  * 
wherefore  I  fall  here  conclude  this  Preface ,  and  uje  my 
befi  Endeavours  for  the  Satisfaction  of  fuch  Perfons  as  choofe 
to  apply  to  me  for  theje  Things . 

%hc  Acadc?ny  at  Chelfea, 

Dec.  i,  1758. 


S.  Dunn. 
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82.  To  draw  Flour- lines  on  any  Surface  what- 

foever. 

83.  Having  the  Latitude  of  your  Habitation, 

and  Meridiandine,  to  determine  the 
Hour  of  the  Day  by  the  Sun. 

84.  Required  the  following  Anfwers,  for  the 

Latitude  of  50 0  North,  on  May  16. 

85.  Required  the  following  Anfwers,  for  the 

Latitude  of  50°  North,  on  November  23. 

86.  Required  the  following  Anfwers,  for  the 

Latitude  of  35 0  South,  on  November  10. 

87.  Required  the  following  Anfwers,  for  the 

Latitude  of  45 0  South,  on  July  29. 

88.  To  find  if  it  be  Leap-year,  or  how  many 

Years  after. 

<  ■ 

89.  To  find  the  Sunday  Letter  for  a  given  Year, 

from  1800  to  1899  inclufive. 

90.  To  find  the  Golden-number  for  a  given 

Year  of  our  Lord. 

91.  To  find  the  Cycle  of  the  Sun  for  a  givea 

Year. 

92.  To  find  the  Roman  Indication. 

93.  To  find  the  Epadt,  New-ftyle,  for  a  given 

Year. 

94.  To  find  the  Age  of  the  Moon. 
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Art.  20 6.  Prob.  95.  To  find  the  Time  of  the  Moon’s  fouthing. 

207.  96.  To  find  the  Time  of  High-water  at  a  gi- 

.  ven  Place. 

208.  97.  To  find  Eqfter-d ay. 

209.  98.  To  conduct  a  Ship  from  one  given  Place 

to  another,  along  the  Arch  of  a  great 
Circle. 

210.  99.  Given  the  Latitude  and  Longitude  of  a 

Place  at  Sea,  where  the  Variation  Lines 
are  nearly  North  and  South,  to  find  the 
Variation  of  the  magnetic  Needle  at  that 
Place  for  a  given  Year. 

21 1.  100.  Given  the  Latitude  and  Variation,  to  find 

the  Longitude  where  the  Variation  Lines 
run  nearly  North  and  South. 

'2  12,  10 1.  Given  the  Variation  of  the  Compafs,  at 

two  Places,  whofe  Difference  of  Latitude 
and  Difference  of  Longitude  are  given, 
to  find  the  Latitude  and  Longitude  of 
each  of  thofe  Places. 

Margin .  A  new  and  ufeful  Hint  concerning  the  An¬ 
gle  of  the  Sun's  Pcfition ,  to  the  Pole  and 
Zenith. 


ERRORS  of  the  Prefs ,  which  the  Reader  is  requefted  to  correct 
with  the  Pen.  Note ,  p.ftgnifies  Page,  /.  Line,/,  for,  r.  read. 


t) AGE  1 .  I.  26.  f.  or  forward,  r.  ox  Motion  forward;  p.  5.  /.  3  and 
Y  4.  /  Apfides,  r.  Apfis  ;  /.  38.  /.  always  inverfely,  r.  always  nearly 
invcrfely;  /.4c,  /always  as,  r.  Mays  inverfely  as;  p.  6.  /.  18  and  19. 
/  the  Planet,  r.  the  Diftanceo f  the  projected  Place  of  the  Planet  on  the 
Ecliptic  from  the  Earth;  p.  7.  /.  22.  f.  little  more  denfe,  r.  little  lefs 
dcnfej  /.  29 .  /  of  that,  r.  of  the  Earth  and  that;  p.  27.  /.  25.  /. 
40,000,  r.  400,000;  p.  29.  /.  14  and  27.  /.  Axis,  r.  Axes  ;  p.  32. 
/.  26.  /  June  10,  r.  12  ;  /.  27.  /  JW  8,  r.  June  10 ;  /.  28. 
f.  Dec.  13,  r.  Dec.  16  ;  /.  29.  /  n,  r.  ZW.  14  ;  p.  55.  /.  1. 

f  73’  73  and  74  5  A-  5$-  {•  37*  /  r.  Saxons ;  p.  gg.  I  u. 

after  Wejlminjler ,  r.  when  9th  is  a  Sunday ;  (7.  13.  after  10th  in  fome  Co¬ 
pies,  r.  when  9  th  is  a  Sunday',)  p.  87.  /.  15.  /  Scytian,  r.  Scythian ;  /.  8. 
/.  valient,  r.  valiant;  p.  89.  /.  6.  under  Religion  for  Ditto  and  Englifhy 
r.  Ditto;  /.  6.  under  Manners  for  Ditto  and  Englijh ,  r.  Ditto  ;  142. 

/.  16.  />•  H3*  ^  P *  I44*  ^  b.  /.  Gnometiy  r .  Gnomon . 


AS  the  Limits  to  which  we  have  been  necefTarily  confined 
for  rendering  the  Contents  of  this  Treatife  within  the 
Compafs  of  an  ordinary  Pocket  Volume,  would  not  admit  of 
being  fo  ample  on  feveral  important  Problems,  as  we  could 
have  been,  of  which.  Problem  48,  may  be  reckoned  among 
thofe  of  greater  Utility,  we  hope  it  will  not  be  unacceptable  to 
our  Readers,  if  we  particularize  the  fame  by  Way  of  Specimen 

p  1 

PROBLEM. 

* 

To  find  the  Longitude  of  a  Place,  on  Land,  or  at  Sea,  by  the 

celeflial  Bodies  ? 

OBSERVATION. 

Of  all  the  Methods,  that  have  been  hitherto  propofed,  for 
i  finding  the  Longitude,  either  on  Land  or  at  Sea,  by  the  cele- 
flial  Bodies,  that  by  the  Eclipfes  of  Jupiter's  Satellites,  hath  been 
generally  found  to  be  the  beft  for  Land,  and  that  by  the  Ap« 
pulfes  of  the  Moon  to  the  fixed  Stars,  beft  for  Sea. 

Now  if  it  be  known  by  Calculation,  that  an  Eclipfe  of  one  of 
Jupiter' s  Satellites,  or  an  Appulfe  of  the  Moon  to  a  fixed  Star, 
will' happen  at  a  certain  Hour  and  Minute  under  a  known  Meri¬ 
dian,  and  the  fame  Eclipfe  or  Appulfe,  is  obferved  under 
another  Meridian,  the  Difference  between  the  computed  and 
obferved  Time,  being  converted  into  Degrees  and  Minutes,  is 
the  Difference  of  Longitude  between  the  two  Meridians.  Bur 
farther,  fuppofing  a  Table  to  be  exactly  calculated,  (hewing 
the  Times  when  fuch  Eclipfes  or  Appulfes  will  happen  under  a 
known  Meridian,  it  will  (till  be  neceffary  to  know  nearly  the 
Times  when  fuch  Eclipfes  or  Appulfes  are  to  be  expe&ed,  at  a 
Place  whofe  Longitude  is  either  known  pretty  nearly,  or  not  at 
all.  Now  that  a  Pair  of  Globes,  and  therefore  our  Planifpheres, 
are  exceedingly  ufeful  for  thefe  Purpofes,  will  appear  from  the 
following  Confiderations.  1.  Becaufe  the  Right-afcenfion  and 
Declination  of  the  Planet  (whether  it  be  Jupiter  or  the  Moon ) 
is  known  in  Degrees  and  Minutes,  and  confequently  the  Place 
among  the  fixed  Stars,  at  the  Time  of  the  Eclipfe  or  Appulfe. 
And  becaufe  the  Obferver  may  take  the  Latitude  he  is  in,  and 
thereby  find  the  Time  of  the  Planet’s  Continuance  above  the 
Horizon  ;  therefore,  if  the  Longitude  be  pretty  nearly  known, 
by  folving  the  Problem  by  the  Planifpheres,  they  will  fhew 
whether  it  is  above  or  under  the  Horizon  at  the  Hour  and  Mi¬ 
nute  when  fuch  Eclipfe  or  Appulfe  happens.  2.  If  the  Gbfer- 


ver  is  quite  unacquainted  with  the  Longitude  he  is  in,  the  fir  ft 
clear  Evening  will  difcover  to  him  the  Pofition  of  the  Satellite 
or  fixed  Star  to  the  Planet,  whether  it  be  Jupiter  or  the  Moon-> 
and  its  Diftance  from  the  Planet  will  help  the  Obferver  to 
determine  whether  or  no  fuch  particular  Eclipfe  or  Appulfe  will 
happen  whilft  the  Planet  is  above  the  Horizon  in  that  Place  of 
Obfervation.  3.  If  an  Appointment  be  made  previous  to  a 
Series  of  fuch  Obfervations,  at  the  principal  Places  throughout 
the  known  World,  the  geographical  Situation  of  Places  may  be 
more  exactly  fettled,  than  they  can  ever  be  expected  to  be  by 
mod  other  Ways.  4.  To  find  all  thofe  Places,  where  any  E- 
clipfe  or  Appulle  will  be  vilible  bv  the  Planifpheres.  Find  that 
Place  of  the  Earth  where  the  Planet  will  be  vertical  at  the  Time 
of  the  Eclipfe  or  Appulfe,  and  90  0  Diftance  therefrom,  all  round 
the  Place  where  the  Planet  is  vertical,  the  Eclipfe  or  Appulfe 
may  be  feen  if  the  Sky  is  clear  and  no  Part  thereof  comes  into 
the  Sun’s  enlightened  Hemifphere.  Therefore,  find  where  the 
Sun  is  vertical  at  the  fame  Time,  and  alfo  all  that  Space  within 
90  Degrees  Diftance  round  the  Place  where  the  Sun  is  vertical  ; 
for  to  that  Part  of  the  Sun’s  enlightened  Hemifphere  which  in¬ 
terferes  with  the  Planet’s  illuminated  Hemifphere,  the  Eclipfe 
or  Appulfe  will  be  invifible,  but  to  all  the  other  Parts  vifible. 
5.  What  has  been  here  obferved  with  Refpedt  to  the  Eclipfes  of 
Jupiter  s  Satellites,  and  Appulfes  of  the  Moon  to  the  fixed  Stars, 
is  alfo  applicable  to  the  Appearance  of  a  Comet,  when  its  Place 
in  the  Heavens  is  known. 

Several  other  Problems  might  be  enlarged  upon  ;  but  we 
think  it  quite  needlefs,  having  aimed  at  Perfpicuity  without 
Prolixity,  throughout  this  Treatife. 

And,  whereas,  feveral  Inconveniencies  have  arifen  Jince  the  frf  Publication  of  thefe  Planifpheres 
for  Want  of  the  Author  s  having  convenient  Opportunity  to  ft  then:  up  him [elf  (notwithfandfg  which 
Disadvantages,  they  have  been  highly  approved  of  by  eminent  Mathematicians),  therefore,  for  the  fu¬ 
ture,  they  are  to  be  ftted  up  under  the  Author  s  own  Direction,  in  the following  Manner :  On  Paper 
or  Cloth,  for  the  Pocket,  Library,  or  at  Large,  at  a  reafonable  Expence  for  colouring,  or  other  addi¬ 
tional  Ornaments.  I .  Each  Planifphere  will  have  a  String  thro'  its  Centre,  for  Problems  which  re¬ 
quire  no  more  than  the  Application  of  a  Right  Line  from  the  Centre  to  the  Circumference,  fuch  as  relate  to 
the  Hour  of  Sun-rifng  and  fetting,  Length  of  the  Day  and  Night ,  Azimuth,  and  Altitude  at  Six, 
&c.  a.  Every  Sett  of  Planifpheres  will  have  two  Sliders  of  a  permanent,  gloffy,  trarfparent  Paper, 
tut  little  inferior  to  G/afs  itfelf,  when  prefed  clofe  on  the  Planifphere  •  one  of  which  Sliders  will  be  di¬ 
vided  into  four  Parts  for  tbs  Convenience  of folving  a  great  Number  of  Problems,  fame  without  looking 
thro'  the  Slider,  and  others  very  near  its  Edge  j  the  other  whole  Slider  to  be  divided  in  like  Manner,  if 
any  Accident  f could  happen  to  the  divided  one .  3.  The  divided  Slider  will  be  cut  from  Z  to  N,  re¬ 

fer  ving  one  half  for  Problems  which  require  more  than  90  Degrees  of  the  Arch  of  a  Meridian  or  Great 
Circle,  and  the  other  Half  cut  into  two  equal  Parts  or  Quadrants,  one  of  which  Quadrants  will  be  cut 
if  long  the  Parallel  of  1 8  Degrees  for  Problems  of  the  Twilight,  Zodiac,  or  within  18  Degrees  of  the 
Horizon  ;  and  the  other  Part  pf  this  Quadrant  will  have  a  Centre  fxed  to  it  for  Problems  from  the 
Zenith  or  Nadir  to  18  Degj-ees  above  or  below  the  Horizon,  fuch  as  the  Altitude,  Azimuth,  Hour- 
angle,  See .  either  Side  of  the  Slider  being  applicable  to  the  Planifphere,  as  the  Nature  of  the  Problem 
fall  require  j  and  the  other  Quadrant  to  be  cut  in  like  Maimer  if  wanted , 
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i-  we  proceed  to  fliew  the  Dies  of  the 


^v  e  think  lt  may  not  be  improper  to  introduce 


an  Account  of  the  U  ni  verfe  in  general,  and 


reprefent  a  Part. 

2.  By  the  Word  Universe  we  here  underfhmd  the  whole 
Frame  and  Extent  of  Nature,  from  the  mod  minute  Particles  of 
Bodies  which  we  can  perceive  to  exift  by  our  Semes,  through¬ 
out  all  thofe  various  Gaffes  of  Matter,  and  the  innumerable 
Multitudeof  Stars  or  Suns,  which  are  too  fardiftant  from  us  for 
our  Underllandings  to  comprehend. 

3.  Seeing  that  when  we  have  extended  our  Enquiries  into 
the  intrinfic  Nature  of  Things,  as  far  as  we  are  able,  we  find 
all  that  Variety  which  is  perceived  in  the  Univerfe,  to  arife  from 
the  Properties  of  Bodies,  and  the  Laws  with  which  they  are  en¬ 
dowed  ♦,  it  muft  therefore  be  allowed  as  quite  fatisfaclory  to 
have  reduced  any  natural  Phenomenon  to  its  primitive  Laws  and 
Conftitutions  in  Nature. 

4.  The  Laws  which  we  find  all  Bodies  endeavouring  tp  ob¬ 
serve,  are,  id.  To  continue  in  their  prefen t  State,  whether  of 
Reft  01^ forward  uniformly  in  a  right  Line,  until  they  are  com¬ 
pelled  to  change  that  State,  by  fome  other  Force  acfting  on 
them,  and  this  Endeavour  is  fometimes  called  the  V  is  in  e  r  t  i  je 
of  Matter.  2d.  The  Mutation  or  Change  of  Motion  from  one 
Direction  to  another  is  always  proportional  to  the  Force  enga¬ 
ged  in  changing  the  fame,  and  is  made  in  the  Direction  of  that 
right  Line  in  which  the  Force  is  i  more  fled  ;  which  if  toward 
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Action  and  Readlion  are  always  mutual  and  equal  to  each  other, 
or  the  Actions  of  two  Bodies  upon  each  other,  are  always  equal 
and  in  contrary  Directions. 

5.  Gravity  is  a  Property  which  we  find  no  Bodies  on  our 
Earth  to  be  deflitute  of,  therefore  we  may  conclude,  that  this  is 
a  Property  of  all  Bodies  whatfoever.  By  this  Property  we  find 
that  Bodies  have  Weight,  that  when  they  are  let  fall  they  de¬ 
pend  freely  through  Space  toward  the  Earth  *,  by  this  Property 
we  alio  find  that  the  minute  Particles  of  Matter  coming  very 
near  to  each  other,  do  abfolutely  join  and  flick  faff  together,  fo 
as  not  to  be  eafily  feparated,  and  that  the  great  Globes  of  the 
Sun  and  Planets,  although  at  great  Diflances  from  each  other, 
do  attraCl  with  Powers  proportional  to  their  Quantities  of  Mat¬ 
ter,  from  which  we  may  reafonabiy  infer  that  this  Law  holds 
not  only  throughout  our  folar  Syflem,  but  alfo  through  the 
Univerfe. 

6.  Elasticity  or  Repulsion  is  another  Property  which 
we  find  in  fome  particular  Bodies,  but  cannot  difcern  its  Origin  ; 
by  this  we  fee  that  when  elaftic  Subfiances  have  been  compref- 
fed,  and  are  let  loofe,  they  immediately  return  to  their  former 
Situation,  retaining  the  fame  force  with  which  they  yielded. 
Indeed  we  know  that  this  Property  becomes  very  powerful  in 
oily,  airy,  and  watery  Subfiances,  when  they  have  been  po¬ 
tently  heated  by  Fire ;  and  that  the  Subfiances  of  Earths  and 
Salts  receive  no  fuch  AClivity  from  the  fame  Agent,  but  why 
fuch  different  EffeCls  fhould  be  produced  by  the  fame  Caufe, 
the  moil  accute  Naturalifls  have  not  been  able  as  yet  to  under- 
ftand.* 


*  It  feems  probable  to  me  (fays 
Sir  Isaac  Newton,)  that  God  in  the 
Beginning  formed  Matter  in  (olid, 
m alley,  hard,  impenetrable,  movea¬ 
ble  Particles  of  fuch  Sizes  and  Figures, 
and  with  fuch  other  Properties,  and 
in  fuch  Proportion  to  Space  as  molt 
conduced  to  the  End  for  which  he 
formed  them,  and  that  thofe  primitive 
Particles,  being  Solids,  are  incompa¬ 
rably  harder  than  any  porous  Bodies 
compounded  of  them,  even  fo  hard 
as  never  to  wear  or  break  in  Pieces, 
no  ordinary  Power  being  able  to  di¬ 
vide  what  God  himielf  made;  One  in 
the  hrll  Creation. 


While  the  Particles  continue  entire, 
they  may  compofe  Bodies  of  one  and 
the  fame  Nature  and  Texture  in  all 
Ages,  but  fhould  they  wear  away  or 
break  in  Pieces,  the  Nature  ofThings 
depending  on  them  would  be  changed. 
Water  and  Earth  compofed  of  old 
worn  Particles  and  Fragments  of  Par¬ 
ticles,  would  not  be  of  the  fame  Na¬ 
ture  and  Texture  now,  with  Water 
and  Earth  compofed  of  entire  Parti¬ 
cles  in  the  Beginning  And  therefore, 
that  Nature  may  belafting  the  Changes 
of  corporal  Things,  are  to  be  placed 
only  in  the  various  Separations,  and 
new  AfTociations  and  Motions  of  thefe 

per- 
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7.  It  is  probable  that  the  Univerle  contains  an  innumerable 
Multitude  of  Tolar  Syftems,  of  which  the  fixed  Stars  appear  to 
be  To  many  Centres  ;  for  the  Light  of  thefe  Stars  is  of  the  fame 
Kind  with  that  of  our  Sun,  and  was  he  removed  to  fo  great  a 
Diftance  from  us  as  they  are,  he  would  appear  like  a  Star  as  they 
do,  and  all  the  other  Bodies  in  our  fblar  Syftem,  being  opake 
Ones,  would  not  be  vifible  at  fo  great  a  Diftance ;  and  there¬ 
fore  thefe  Syftems  cannot  interfere  with  one  another,  whilft  they 
are  duly  regulated  by  the  Laws  of  Matter,  although  they  be 
innumerable,  and  their  Bounds  and  Extent  too  great  for  human 
Reafon  to  comprehend. 

8.  We  find  that  the  folar,  mundane,  or  Planetary  Sy¬ 
stem,  contains  Seventeen  great  Bodies  nearly  fpherical,  one  of 
which  only  fhines  by  his  own  native  Light,  the  other  Sixteen 
being  opake  and  appearing  only  by  the  Light  which  comes  from 
that  luminous  one.  The  intermediate  or  intermundane  Spaces 
between  thofe  Bodies  being  either  void  of  all  Matter,  or  if  there 
be  any,  it  is  fo  very  thin  and  fubtile,  as  to  have  made  no  fenfi- 
ble  Refiftance  on  the  Motions  cf  thofe  Bodies  from  the  firft 
Ages  of  Time  :  The  Planets  and  Comets  appearing  to  move  in 
free  Spaces,  and  being  actuated  by  no  other  Laws,  but  that  of 
Gravitation  toward  each  other,  in  Proportion  to  the  Quantities 
of  their  Matter,  and  their  Vifinertiae  arifing  from  a  projedfile 
Force,  which  they  muft  have  received  from  fome  powerful 
Agent. 

9.  The  Sun  is  placed  near  the  Centre  of  this  Syftem,  and 
moves  with  a  very  final!  Agitation  or  Motion  compared  with 
the  Motion  of  the  Planets,  and  all  the  Planets  and  Comets  move 

B  v2  x  round 

permanent  Particles,  compound  Bo-  Nature  by  which  the  Things  them- 
dies  being  apt  to  break,  not  in  the  felves  are  formed;  their  Truth  ap- 
midft  of  folid  Particles,  but  where  pearing  to  us  by  Phenomena,  though 
thofe  Particles  are  laid  together,  and  their  Caufes  be  not  yet  difeovered. 
only  touch  in  a  few  Points.  Now  by  the  Help  of  thefe  Princi- 

It  feems  to  me,  farther,  that  thefe  pies,  all  material  Things  feem  to  have 
Particles  have  not  only  a  Vifinertise  been  compofed  of  the  hard  and  folid 
accompanied  with  fuch  paffive  Laws  Particles  abovementioned,  varioufly 
of  Motion,  as  naturally  refult  from  alfociated  in  the  firft  Creation,  by  the 
that  Force,  but  alfo  that  they  are  Counlel  of  an  intelligent  Agent.  For 
moved  by  certain  adlive  Principles,  it  became  him  who  created  them  to  fet 
fuch  as  is  that  of  Gravity,  and  that  them  in  order.  And  if  he  did  fo,  its 
which  caufeth  Fermentation  and  the  unphilofophical  to  feek  for  any  other 
Cohefion  of  Bodies.  Thefe  Things  I  Origin  of  the  World,  or  to  pretend 
confider  not  as  occult  Qualities  flip-  that  it  might  arife  out  of  a  Chaos  by 
pofed  to  refult  from  the  fpecific  Forms  the  mere  Laws  of  Nature.  Thus  far 
cf  Things,  but  as  general  Laws  of  Sir  Ij'aac  Newton. 
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round  him.  Pie  is  a  Body  of  Fire,  partly  liquid  and  partly  fb- 
Jid  *,  the  liquid  Part  being  an  inexh audible  Ocean  of  Light, 
moving  with  firy  Billows  and  flaming  Ebullitions,  continually 
biffufln  g  innumerable  Corpufcles  of  elementary  Fire  and  Light 
to  the  utmoft  Bounds  of  the  planetary  Sydem.  The  folid  Parts 
appear  like  Continents,  Blands,  Mountains,  and  Rocks  of  Fire, 
with  vaftfubterraneous  Caverns  and  Receptacles,  containing  the 
fluid  and  liquid  Parts,  and  which  break  forth  in  ignivomous 
Fumes  when  the  Sun  is  more  than  ufually  hot  on  his  Surface. 

10.  On  the  Sun’s  Difque  or  Face,  are  often  feen  dark  Spots 
called  Maculae,  their  Shapes  and  Sizes  are  uncertain  and  irregu¬ 
lar,  fometimes  appearing  numerous  for  an  Age  together,  and 
at  other  Times  difappearing  for  fo  long  a  Time.  They  have 
all  a  Motion  from  the  Fall- fide  of  the  Sun’s  Difque  to  the  Wed, 
in  a  diredt  Parallelifm  with  the  Sun’s  Equator,  from  which  it  is  | 
concluded,  that  they  are  doating  Drofs  on  the  folarOcean,  and 
that  the  Sun  moves  round  his  Axis  with  them,  for  they  fome¬ 
times  foon  accumulate  and  at  other  Times  as  foon  diffolve,  it 
being  very  rarely  that  thefe  Maculs  make  more  than  one  Revo¬ 
lution  before  they  difappear. 

11.  Each  of  the  primary  Planets,  namely.  Mercury ,  Venus , 
our  Earth ,  Mars ,  Jupiter  and  Saturn ,  move  round  the  Sun  as 
their  Centre,  and  in  Orbits  which  are  elliptical  and  may  be  thus 
defcribed.  Seal  down  a  fquare  Piece  of  white  Paper  on  a  fiat 
Board,  and  drive  tVo  Pins  through  the  Paper  into  the  Board,  at 
the  Didance  of  one,  two,  or  three  Inches  from  each  other,  near 
the  Middle  of  the  Paper;  tie  a  Thread  round  the  two  Pins,  fo 
that  when  it  is  tied,  and  double,  it  may  be  two  or  three  Inches 
longer  than  the  Didance  of  the  two  Pins :  Then  hold  a  Pencil 
or  Pen  upright  within  the  Thread  whilft  it  is  dretched  tight, 
and  carry  round  the  Pencil  or  Pen,  marking  its  Trace  on  the 
Paper,  this  will  not  be  a  Circle  but  an  Ellipfis,  like  the  Or¬ 
bit  defcribed  by  a  Planet  whilft  it  is  moving  round  the  Sun, 

12.  The  two  Pins  are  called  the  two  Foci  of  the  Ellipfis,  at 
one  of  which  the  Sun  is  fuppofed  to  be  placed  as  at  Centre  -: 
Half  the  Didance  between  the  two  Foci  is  called  the  Eccentri¬ 
city  of  the  Planet.  The  Line  paffing  through  the  two  Foci 
from  one  Side  of  the  Orbit  to  the  other,  is  called  the  tranfverfe 
Diameter  of  the  Orbit.  A  Line  drawn  from  one  Side  of  the 
Orbit  to  the  other,  and  paffing  at  right  Angles  through  the 
Middle  of  the  tranfverfe  Diameter,  is  called  the  conjugate  Dia¬ 
meter  or  the  Orbit  ;  Whet)  the  Planet  is  farthed  cjidant  from 
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the  Sun,  it  is  laid  to  be  in  its  Aphelium,  and  when  it  is  neareft: 
to  the  Sun,  it  is  laid  to  be  in  its  Periheiium  :  The  Aphelium  is 
fometimes  called  the  lower  Apfides,  and  the  Periheiium  the 
higher  Apfides  of  the  Orbit.  When  the  Planet  isat  jtsgreateft 
Diftance  from  the  Earth,  it  is  faid  to  be  in  Apogeon,  and  when 
neareft  the  Earth,  in  Perigeon. 

13.  The  Orbit  defcribed  by  the  Earth  in  its  Motion  round  the 
Sun,  is  called  the  Ecliptic,  and  as  the  other  Planets  whilft  they  are 
moving  round  the  Sun,  do  not  move  in  the  Plane  of  the  Eclip¬ 
tic,  they  muft  fometimes  be  above,  and  at  other  Times  as  much 
below  this  Plane.  The  Points  in  which  the  Orbits  of  the  other 
Planets,  cut  the  Plane  of  the  Ecliptic,  are  called  the  Nodes,  fo 
there  will  be  two  Nodes  in  every  Orbit,  and  the  Line  which  joins 
thefe  Nodes,  is  called  the  Line  of  the  Nodes.  That  Node  where 
the  Planet  afcends  to  the  North  from  below  the  Ecliptic,  is  called 
the  afcending  Node,  and  that  Node  where  the  Planet  defcends 
to  the  South  below  the  Ecliptic,  is  called  the  defcending  Node. 

14.  The  Planets  move  fafteft  in  their  Orbits  when  they  are 
neareft  to  the  Sun,  and  ftoweft  when  they  are  fartheft  from  the 
Sun,  and  whilft  they  are  moving  forward  in  their  Orbits,  are 
turning  round  their  own  Centres,  under  the  fame  Direction  as 
they  move  in  their  Orbits,  which  Motion  is  called  in  Confequen- 
tia,  but  a  Motion  contrary  thereto,  is  faid  to  be  in  Anteceden¬ 
ts.  The  Line  palling  through  the  Centre  of  the  Planet,  and 
about  which  it  moves,  is  called  its  Axis :  The  Extremities  of  the 
Axis,  are  called  the  Poles.  Thole  Planets  which  are  nearer 
the  Sun  than  our  Earth,  are  called  inferior  Planets,  as  Mercury 
and  Venus ,  and  thofe  Planets  which  are  farther  from  the  Sun 
than  our  Earth,  are  called  fuperior  Planets,  as  Mars ,  Jupiter , 
and  Saturn. 

15.  The  Squares  of  the  periodic  Times,  are  as  the  Cubes  of 
the  Diftances  from  the  Sun  for  all  the  primary  Planets.  If  two 
right  Lines  be  drawn  frtfm  the  Sun  to  different  Points  of  the 
Orbit,  the  Time  which  the  Planet  has  taken  in  palfing  from  one 
of  thefe  Points  to  the  other,  will  always  be  proportionable  to  the 
Area  or  plain  Surface  contained  between  thefe  two  Lines  and 
the  Arch  of  the  Orbit.  The  Velocity  of  a  Planet  in  any  Point 
of  its  Orbit,  is  always  inverfely  as  its  Diftance  from  the  Sun. 
The  force  with  which  any  Planet  gravitates  toward  the  Sun  in 
any  Point  of  its  Orbit,  is  always  as  the  Square  of  its  Diftance 
from  the  Sun.  The  Axis  of  every  primary  Planet  keeps  nearly 
the  fame  parallel  Pofition  whilft  it  is  moving  in  its  Orbit. 

16/  All 
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1 6.  All  the  Planets  appear  to  move  from  Eaft  to  Wed,  or  : 
to  rife  and  fct  in  24  flours,  by  the  Rotation  of  the  Earth  round 

Its  Axis  in  that  Time,  but  they  really  move  from  Weft  to  Eaft. 
Sometimesrthey  appear  to  have  gained  from  Weft  to  Eaft  in 
24  Hours,  and  then  their  Motion  is  faid  to  be  direct :  Some¬ 
times  they  appear  to  have  gained  from  Eaft  to  Weft  in  24 
Hours,  and  then  their  Motion  is  faid  to  be  retrograde,  at  other 
Times  they  appear  to  be  in  the  fame  Place  during  24  Hours, 
and  are  then  faid  to  be  Stationary.  All  which  muft  neceffarily 
arife  from  the  Motion  of  the  Earth  in  its  Orbit,  and  the  Direc¬ 
tion  and  Motion  of  the  other  Planets  in  their  Orbits. 

17.  The  Inclination  of  the  Planet’s  Orbit  to  that  of  the 
Ecliptic,  is  called  its  Obliquity.  The  Diftance  from  the  Planet 
to  the  Plane  of  the  Ecliptic,  is  called  its  Latitude.  The  Di- 
ftarrce  of  a  Planet  from  its  Node,  is  called  the  Argument  of 
Latitude.  The  Latitude  as  feen  from  the  Sun,  is  called  the 
heliocentric  Latitude  •,  and  the  Latitude  as  feen  from  the  Earth, 
is  called  the  geocentric  Latitude.  The  true  Diftance  of  the 
Planet  from  the  Sun,  is  called  the  curtate  Diftance.  The  An¬ 
gie  made  by  two  right  Lines  drawn  from  the  Earth  to  the  Sun 
and  Planet,  is  called  the  Angle  of  Elongation.  The  Angle 
which  is  made  by  two  right  Lines  drawn  from  the  Planet  to  the 
Earth  and  Sun,  is* called  the  paralladic  Angle.  And  the  Angle 
which  is  made  by  two  right  Lines  drawn  from  the  Sun  to  the 
Earth  and  Planet,  is  called  the  Angle  of  Commutation. 

18.  What  hath  been  here  faid  of  the  Planets  and  their  Or¬ 
bits,  is  alio  obfervable  in  the  Comets  and  their  Orbits  •,  for  they 
are  obferved  to  move  in  free  Spaces  round  the  Sun,  and  in  Or¬ 
bits  no  Way  different  from  thofe  of  the  Planets,  but  very  ex- 
centric,  whereby  their  Perihelia  come  near  the  Sun,  and  their 
Aphelia  are  more  diftant  from  him,  and  therefore  thefe  Bodies 
muft  fuffer  great;  Extr.eamsof  Heat  and  Cold. 

19.  The  fecondary  Planets  (of  which  there  are  known  to  be 
Ten,  namely,  one  Moon  revolving  round  our  Earth?  four  Moons 
or  Satellites  moving  round  Jupiter ,  and  five  Moons  or  Satellites 
moving  round  Saturn)  do  alfo  obferve  the  fame  Laws  toward 
their  primary  Ones,  as  the  primary  Planets  obferve  toward  the 
Sun  ;  and  therefore  whatever  hath  been  mentioned  of  them,  is 
alfo  to  be  underftood  in  like  Manner  of  thefe. 

20.  Mercury  is  the  firft  and  neareft  Planet  to  the  Sun,  he 
appears  red  and  firy,  an  opake  Body  receiving  all  his  Light 
from  the  Sun,  nearly  round,  having  many  Hills  and  Mourn 

■  .  tains : 
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tains :  He  is  fometimes  feen  like  a  full  Moon,  fometimes  horned, 
and  at  other  Times  gibbous.  He  has  feveral  Spots,  fome  ob 
i  Which  are  light,  and  others  dufkifh,  which  may  be  Mountains 
and  Seas.  On  Account  of  his  Nearnefs  to  the  Sun,  he  hath  a 
very  great  projectile  Force,  tor  his  gravitating  Force  is  very 
|  great,  and  his  Orbit  would  other  wife  be  very  eccentric,  and 
therefore,  by  moving  with  a  rapid  Velocity,  he  is  prevented 
!  from  being  fnatched  into  the  folar  Blaze.  The  Heat  which  he 
continually  receives  from  the  Sun,  would  make  Water  Boil  on 
the  Surface  of  our  Earth,  and  was  he  not  a  very  denfe  Body, 

1  would  be  calcined  by  the  folar  Heat.  He  is  feldom  feen  by  the 
;  naked  Eye,  and  then  a  little  after  Sun- letting  or  before  Sun- 
rifing,  on  Account  of  the  Smallnefs  of  his  greateft  Elongation, 

!  and  the  Light  of  the  Sun  to  which  he  is  always  adjacent.  In 
his  Faffage  between  the  Sun  and  our  Earth,  he  appears  like  a 
dark  Patch  on  the  folar  Difque,  with  his  Circumference  forne- 
'i  what  red.  He  is  a  fmall  Planet,  and  other  Particulars  concern- 
i!  ing  him,  are  contained  in  the  following  Tables. 

2j.  Venus  is  the  fecond  Planet  in  the  folar  Syftem,  fhe 
moves  round  the  Sun  at  a  greater  Diftance  than  Mercury ,  and 
next  below  our  Earth,  to  which  fhe  is  equal  in  Magnitude,  tho* 
a  little  more  denfe.  'She  is  a  bright  and  glittering  Planet,  the 
mod:  regular  Planet  in  her  Motions  of  the  whole  folar  Syftem* 
which  is  owing  to  her  fmall  Excentricity,  fhe  receives  twice  the 
Light  and  Heat  from  the  Sun  that  we  do,  is  fometimes  very 
near  the  Earth,  and  then  is  often  feen  in  the  Day-time,  and 
calls  a  Shadow  in  the  Night  like  the  Moon,  and  on  Account 
of  her  Proximity  to  the  lunar  Orbit  greatly  difturbs  the  Motion 
of  that  Luminary.  She  is  fometimes  the  Morning- Far  rifing  be¬ 
fore  the  Sun,  at  other  Times,  the  Evening- (tar  fetting  after  the 
Sun  ;  has  the  fame  Variety  of  Changes  as  the  Moon,  fometimes 
appearing  full,  fometimes  horned,  and  at  other  Times  gibbous. 
She  has  a  rough  and  uneven  Surface,  and  probably  Lands  and 
Seas  like  our  Earth,  is  fometimes  feen  in  the  Face  of  the  Sun, 
and  then  appears  like  a  dark  Patch  much  larger  than  Mercury . 
It  is  hot  certain  that  fine  has  any  Moons  or  Satellites  accompany¬ 
ing  her,  although  feveral  Aitronomers  have  thought  to  have 
difcovered  one  :  If  fhe  has  any,  their  Surface  may  be  too  opake 
to  rehect  Rays  to  the  Diftance  of  our  Earth.  Other  Partial* 
iars  relating  to  this  Planet,  are  contained  in  the  following 
Tables.  :  * 
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22.  The  Ear  th,  upon  whofe  Surface  we  dwell,  is-  the' 
third  Planet  in  the  folar  Syftem,  it  is  a  Body  nearly  round, 
moves  round  the  Sun  in  a  Year,  in  an  Orbit  between  that  of 
Venus  and  Mars ,  its  Orbit  is  called  the  Ecliptic,  and  is  divi¬ 
ded  into  12  Signs,  Aries  y,  Taurus  b,  Gemini  n*  Cancer  , 
Leo  <Yt,  Virgo  nr,  Libra  =cv,  Scorpio  m ,  Sagittarius  X ,  Capri¬ 
corn  vy,  Aquarius  es,  Pifces  X  ;  each  Sign  containing  30  De¬ 
grees.  Thefe  Signs  are  counted  forward  according  to  the  Di¬ 
rection  of  the  Earth  in  its  Motion  through  the  Ecliptic  ;  and 
this  is  Paid  to  be  from  Weft  to  Eaft,  or  according  to  the  Order 
of  the  Signs.  Befides  this  annual  Motion,  the  Earth  hath  ano¬ 
ther  Motion  round  its  own  Axis  once  a  Day  from  Weft  to  Eaft, 
by  which  quick  Rotation,  the  Sun,  Planets,  and  fixed  Stars* 
appear  as  though  they  did  rife  and  fet  from  Eaft  to  Weft  in  the 
fame  Time.  Moreover,  the  Plane  of  the  Earth’s  Equator  keeps 
the  fame  parallel  Pofition  to  itfelf,  whilft  it  is  moving  round  the 
Sun,  and  this  Plane  is  always  inclined  to  the  Plane  of  the  Earth’s 
Orbit  or  Ecliptic  under  an  Angle  of  234-  Degrees,  by  which 
Means  there  are  two  Points  in  the  Earth’s  Orbit  or  Ecliptic, 
in  one  of  which  the  Earth  will  revolve  round  its  Axis,  having 
its  northern  Regions  much  expofedto  the  Sun,  and  its  fouthern 
Regions  as  little  expofed  at  the  fame  Time,  and  in  the  other 
of  thefe  Points,  the  Earth’s  fouthern  Regions  will  be  much  ex¬ 
pofed,  whilft  the  northern  Regions  are  as  little  expofed  to  the 
folar  Rays ;  and  thefe  two  Points  are  the  Places  of  the  Earth 
at  the  Summer  and  Winter  Solftices  refpedtively,  as  the  inter¬ 
mediate  Points  of  the  Orbit  oppofite  to  each  other  are  the  Pla¬ 
ces  of  the  Earth  at  the  vernal  and  autumnal  Equinoxes,  and 
hence  the  Vicifiitudes  of  the  Seafons  and  the  various  Lengths  of 
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Days  and  Nights  at  different  Times  of  the  Year,  at  different 
Places  on  the  Earth’s  Globe. 


23.  Our  Earth  hath  an  invifible  light,  fluid,  thin,  elaftic  Sub- 
ftance  furrounding  it,  called  its  Atmosphere,  which  freely 
fills  its  Pores,  and  extends  to  the  Height  of  about  50  Miles. 
The  Denfity  and  Weight  of  this  Atmofphere  decreafeth  as  its 
Height  increafeth.  It  is  fo  dry  and  elaftic  as  never  to  congeal 
or  become  ftagnant  as  Water  doth  into  Ice  or  Snow.  Without 
this  Atmofphere,  fonorous  Bodies  could  not  be  heard.  Odours 
could  not  be  fmelt,  nor  could  the  Rays  of  Light  be  refraCted  to 
our  Eyes  in  coming  from  the  Sun.  Hereby  the  Lungs  receive 
a  frefh  Supply  of  that  vivifying  Spirit  which  animal  Life  de- 
ftroys.  This  Atmofphere  expands  greatly  with  thp  Prefence  of 

the, 
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the  Sun,  condenfeth  in  his  Abfence,  produceth  all  thcfe  Chan- 
I  ges  of  Beauty  and  Variety  in  the  vegetable  Creation  which  we 
,1  have  in  Summer  and  Winter,  is  an  univerfal  Cement  for  all  Ro¬ 
il  dies,  and  a  Menftruum  for  reducing  all  Things  to  other  Forms 
ij  by  Duration  and  Time. 

24.  By  the  Weight,  Elaflicity  and  Rarefaction  of  the  Earth’s 
Atmofphere,  great  Quantities  of  Water  are  exhaled  from  the 
Seas,  Rivers  and  Lakes  by  the  Heat  of  the  Sun,  particularly 
I  where  he  is  nearly  vertical,  and  the  Atmofphere  is  rare  ;  thde 
Exhalations,  form  Clouds,  confiding  of  aqueous,  fulphureous 
and  faline  Particles,  which,  when  they  take  Fire  in  the  Air, 
break  out  with  that  Violence  of  Light  and  Noife  which  we  ob- 
ferve  in  Lightning  and  Thunder.  Of  the  fame  Composition 
1;  are  all  Fogs  and  Mills  near  the  Earth’s  Surface,  which  want 
;i  nothing  to  make  them  Clouds  in  the  higher  Regions  of  the  Air, 
but  a  more  denfe  Atmofphere  to  fwim  in.  Thus  the  Air  or 
Atmofphere  is  a  pellucid  Menftruum  for  the  infenfible  Parts  of 
diflfolved  Bodies  to  float  up  and  down  in,  until  they  come  to  a 
Medium  fpeciflcally  lighter  than  themfelves,  when  they  de¬ 
pend  freely,  being  fubjecled  to  no  other  Laws  but  that  of  Gra¬ 
vity  to  each  other  and  the  Earth,  and  therefore  form  themfelves 
depending,  into  Drops  of  Rain.  When  the  Atmofphere  is 
more  replete  with  nitrous  Particles,  and  lefs  replete  with  ful¬ 
phureous  Ont?s,  the  Attraction  between  the  nitrous  and  aqueous 
Particles  will  be  greater  than  the  repulfive  Power,  and  therefore 
the  former  will  wholly  overcome  the  latter,  and  the  Fluid  will 
become  criftallized  and  ftagnant,  and  this  in  Clouds  or  Drops 
of  Rain  depending  through  colder  Regions  of  the  Air,  or  in¬ 
tercepted  by  freezing  Winds  and  warmer  Air,  gently  criftal- 
lizes,  then  gently  thaws,  and  flicks  together,  falling  in 
Fleeces  of  .Snow.  And  thus  when  the  Particles  are  more  ni¬ 
trous,  or  the  Cold  more  intenfe.  Hail  is  formed.  When  ful  ¬ 
phureous  and  nitrous  Vapours  exhaled  above  the  Clouds  take 
Eire,  they  afcend  upward  as  toward  the  Zenith  or  Point  over 
our  Heads,  and  form  the  Phenomenon  of  the  Aurora  Borealis, 
or  northern  Lights*,  when  fuch  Vapours  are  fired  near  the 
Earth’s  Surface,  they  waft  to  and  fro  with  the  Wind,  and  form 
the  Jgnis  Fatuus,  or  Jack  with  a  Lanthorn  *,  and  when  they 
kindle  above  the  Clouds  in  Prene  Air,  or  long  Trains,  they 
form  the  Phenomena  of  fhooting  or  falling  Stars.  The  vivid 
Colours  of  the  Rain-bow,  are  a  lib  formed  of  the  primary  and 
conftituent  Corpufcles  of  Light  falling  on  fmail  Drops  of  VV ater, . 

C  flora 


> 


xo  THE  UNIVERSAL 

from  which  they  are  reflected  and  refracted  to  our  Eyes,  and  ex¬ 
cite  the  Senfation  of  thole  Colours  of  Light  in  the  Atmofphere. 

25.  The  deeper  Valleys  of  our  Earth  are  filled  with  vaft 
Oceans  and  Seas,  or  Waters  firetching  round  the  Globe,  the 
Extent  of  thefe  Waters  is  much  greater  than  that  of  the  Lands, 
their  Depths  and  Irregularities  fomewliat  proportionable  to  the 
Heights  of  the  Mountains,  with  which  they  are  generally  found 
to  compare.  Great  Plenty  of  Salt  is  found  in  thefe  Waters, 
fuppofed  to  be  difperfed  over  the  Bottom  of  the  Ocean,  and  to 
commix  by  Dilution.  Thefe  Seas  rife  or  fwell  above  their 
ufual  Surface,  twice  every  Day,  which  is  when  the  Moon  is 
either  South  or  North  on  the  Meridian.  Thefe  Swells 
caufe  the  Waters  of  the  Ocean  to  flow  up  the  narrow  Seas, 
Channels  and  Rivers,  which  fhiking  againft  irregular  Shores 
that  lie  in  their  Way,  are  YariouQy  refilled  until  they  have  re¬ 
duced  thofe  Rivers  to  even  Heights  with  the  general  Swell, 
which  fometimes  requires  feveral  Hours  to  accomplifh  after  the 
Moon  is  pad  the  Meridian.  All  which  is  a  necdlary  Confe- 
quence  of  the  Gravitation  of  thefe  Waters  toward  the  Moon  ^ 
for  as  fhe  is  much  nearer  to  the  Earth  than  any  of  the  Planets 
befide,  and  the  Particles  of  WGter  are  globular  and  eafily  to  be 
feparated,  the  Waters,  where  the  Moon  is  vertical,  will  gravi¬ 
tate  toward  her  with  a  greater  Force,  than  thofe  Waters  which 
are  diametrically  oppofite  on  the  other  Side  of  the  Earth's  Globe, 
the  intermediate  Seas  will  gravitate  lefs  than  the  former,  but 
more  than  the  latter,  and  the  Waters  where  the  Moon  is  verti¬ 
cal,  and  thofe  on  the  oppofite  Side  of  the  Earth,  will  be  raifed 
above  their  ufual  Surface,  nearly  equal  ;  for  the  Centre  of  the 
Earth  itfelf,  gravitates  toward  the  Moon,  and  the  Gravitation 
of  all  its  Parts,  toward  each  other,  are  mutual  and  equal.  When 
the  Sun’s  Attraction  is  conjoined  with  that  of  the  Moon,  wTich 
is  the  Cafe  when  the  Sun  and  Moon  are  in  Conjunction  or  Op- 
pofition,  that  is,  in  a  Line  with  each  other,  the  Tides  will  then 
be  higher,  and  thefe  are  called  Spring-tides,  but  when  the 
Moon  is  in  her  Quadratures,  or  a  Quarter  of  her  Orbit  from  the 
Sun,  the  Force  of  the  Moon’s  Attraction  will  be  leffened  by 
that  of  the  Sun,  and  thefe  Tides  are  called  Neap-tides.  Currents 
or  particular  Settings  of  the  Ocean  arife  from  thefe  and  other 
like  accidental  Caufes. 

26.  The  Tranfition  of  the  Atmofphere  from  one  Place  to 
another,  or  which  is  the  fame  Thing,  the  Motion  of  the  Air,  is 
the  immediate  Caufe  of  Winds  in  all  their  Kinds.  Thefe  are 

.  '  GC- 
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:i  ©ccafioned  by  the  Rarefadtion  and  Condenfation  of  Vapours, 
![  the  Preffure  of  the  Clouds,  Defcent  of  Rain,  Snow  and  Hail, 
1  and  other  like  accidental  Caufes.  Thefe  Winds  which  blow 
in  the  larger  Oceans,  between,  and  near  the  Tropics,  or  where 
i)  the  Sun  is  nearly  vertical  at  any  Time  of  the  Year,  do  conftant- 
jj  ly  blow  from  Eaft  to  Weft,  becaufe  the  Sun  is  conftantly  ran- 
l  fying  the  Atmofphere  that  Way,  and  the  fubfequent  adjacent 
Atmofphere  is  continually  preffing  the  fame  Way  to  preferve 
j  an  Equilibrium.  The"  Moon  alfo  attradfs  the  Atmofphere  from 
Eaft  to  Weft,  and  thefe  Winds  are  called  conftant,  or  Trade- 
i  Winds.  In  leffer  Oceans,  variouOy  environed  with  Lands,  the 
|  Winds  will  be  variouQy  interrupted,  and  their  natural  Direc¬ 
tions  altered  by  the  fuperior  Heat  of  the  Sun  on  the  terreftrial 
Parts  of  the  Earth’s  Globe,  on  which  Account  there  are  frequent 
j  Sea  and  Land  Breezes  near  the  Shores,  and  therefore  the  Winds 
j  in  fuch  Seas,  do  blow  fome  Part 'of  the  Year  one  Way,  and 
\  the  other  Part  of  the  Year  another  Way,  and  thefe  are  called 
I  Monfoons,  or  periodical  Winds. 

27.  By  Means  of  the  Earth’s  Atmofphere,  Springs  and  Ri¬ 
vers  are  furnifhed  with  a  continual  Supply,  for  as  Rains  de¬ 
fend,  and  fill  the  Crevices,  Channels  and  Veins  of  the  Earth, 
and  Clouds  are  exhaled  from  the  Earth  and  Sea,  and  the 
Winds  waft  thefe  Clouds  to  the  Sides  of  Mountains,  the  Clouds 
I;  are  attradled  by  the  Mountains  and  run  down  into  the  Vallies 
:!  forming  Rivers.  Waters  accidentially  lodged  under  Mountains, 

1  are  attracted  upward  through  the  Pores  and  fpungy  Parts  of  the 
!  Earth,  and  prefied  out  in  Springs,  which  defcend  by  their  Sides, 
1  and  carry  various  Particles  of  Sulphur,  Nitre,  Earth,  or  Mitie- 
i  rals  with  them,  and  hence  are  formed  Mineral  Waters.  Air 
::  condenfed  within  the  Earth,  gufbeth  forth  into  3  more  rare  At- 

Imofphere,  and  brings  great  Streams  and  Torrents  of  Water 
with  it.  Thefe  Waters  form  Rivers,  and  run  to  the  Ocean. 

28.  On  the  Surface  of  the  terraqueous  Globe,  and  below  its 

I  Surface,  are  found  a  great  Variety  of  different  Kinds  of  Bodies, 
variouQy  mixed  and  diipofed,  fome  of  which  give  rooting  to 
Plants,  others  are  medicinal,  and  others  curious.  Among  thefe 
are  Sand,  Gravel,  Chalk  and  Rocks  which  are  barren  ;  Clays 
and  Mould,  or  Garden  Earth,  producing  moft  Things  neceft 
fary  for  animal  Suftentation.  Below  the  Surface  of  the  Earth, 
i|  are  found  various  Foflils,  or  Compofitions  partaking  of  Earth 
and  Stone  ;  of  which  Kind  are  Oker,  Chalk  and  foft  Leads, 
ii  Stones  of  various  Kinds,  as  Marble,  Porphyry,  Frefftpne,  Flint, 

C  2  Agate* 
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A  gate,  Cornelian,  Pebble  •,  Diamonds,  Rubies,  Amethyfts, 
Emeralds ;  Limeftones,  Whetftones,  and  many  others,  with 
the  Loadftone,  whofe  peculiar  Property  is  todiredl  itfelf  nearly 
North  and  South,  when  ful pended  freely,  and  to  give  Iron  or 
Steel  the  fame  Direction  by  a  flight  Touch,  but  this  Direction 
changeth  in  Time. 

29.  The  Earth  hath  alfo  feveral  Sorts  of  Salts,  among 
which  are  common  Salt,  Vitriol  and  fait  Gemma,  alfo  Mine¬ 
rals  or  Semi-metals,  as  Antimony,  Cinnabar,  Zink  and  Brim- 
itone.  But  the  Bodies  of  greater  Value,  dug  out  of  the  Earth, 
are  ufually  diftinguifhed  by  their  Weight,  Fuflbility  and  Mallea¬ 
bility,  as  Lead,  Tin,  Copper,  Iron,  Silver,  Gold  and  Quickfilver. 

30.  The  Structure  and  Conflitution  of  the  Earth’s  Globe 
toward  its  *  Centre,,  is  entirely  unknown  to  us  for  certain,  and 


*  Dr.  Halley's  Opinion  hereof  is  as 
follows :  Now  (faith  he)  to  propofe 
fomething  that  may'anfwer  the  feve¬ 
ral  Appearances,  and  introduce  no¬ 
thing  (Range  in  Pbilofophy,  after  a 
great  many  clofe  Thoughts,  I  can  come 
to  no  other  Conclufion,  than  that  the 
whole  Globe  of  the  Earth  is  one  great 
Magnet,  having  four  magnetical  Poles 
or  Points  of  Attraction,  near  each  Pole 
of  the  Equator  two  ;  and  thatinthofe 
Parts  of  the  World,  which  lie  near  ad¬ 
jacent  to  any  one  of  thofe  magnetical 
Poles,  the  Needle  is  governed  there¬ 
by,-  the  neareft  Pole  being  always 
predominant  over  the  more  Remote. 

The  Parts  of  the  Earth  wherein 
thefe  magnetical  Poles  lie,  cannot  as 
vet  be  exactly  determined'for  Want  of 
fufhcient  Data  to  proceed  geometri¬ 
cally.  And  this  Hypothecs  is  fuffi- 
cient  for  folving  the  great  Variety  and 
feeming  Irregularity,  which  is  cbfer- 
ved  in  the  Variations  of  the  Compafs. 
But' to  Calculate  ex:.£Pv  what  the  Va- 

J 

nation  is  in  any  Place  afligned,  is 
what  I  dare  not  yet  pretend  to,  tho1 1 
could  vvifli  it  were  my  Happinefs  to  be 
able  to  oblige  the  World  with  fo  ufe- 
ful  a  Piece  of  Knowledge  ;  there  are 
Difficulties  that  occur,  that  render  the 
Tiling  as  yet  not  feaflble,  for  frft, 
there  are  a  great  many  Observation's 
requiiite,  •which  ought  to  be  made  at 


Per- 

the  fame  Time,  not  at  Sea  but  afhore, 
with  greater  Care  and  Attention  than 
the  Generality  of  Sailors  apply.  And 
befides,  it  remains  undetei mined  in 
what  Proportion  the  attractive  Power 
decreafes,  as  you  remove  from  the 
Pole  of  a  Magnet,  without  which  it 
were  a  vain  Attempt  to  go  about  to 
calculate.  There  is  yet  a  further  Dif¬ 
ficulty,  which  is  the  Change  of  the  Va¬ 
riation,  one  of  the  Difcoveries  of  this 
laft  Century,  which  fhews  that  it  will 
require  fome  Hundreds  of  Years  to 
eftablifh  a  comp! eat  DoClrine  of  the 
magnetical  Syftem. 

Now  confidering  the  Structure  of 
our  terraqueous  Globe,  it  cannot  be 
well  fuppofed  that  a  very  great  Part 
thereof  can  move  within  it,  without 
notably  changing  its  Centre  of  Gra¬ 
vity  and  the  Equilibre  of  its  Parts, 
which  would  produce  very  wonderful 
EffeCls  in  changing  the  Axis  of  diur¬ 
nal  Rotation,  and  occafion  (Range 
Alteration  in  the  Sea’s  Surface,  by 
Innundations  and  Recedes  thereof, 
fuch  as  Hiftory  never  yet  mentioned. 
Belides,  the  folid  Parts  of  the  Earth 
are  not  to  be  granted  permeable  by 
any  .  other  than  fluid  Subflances.  of 
which  we  know  none  that  are  any 
Ways  magnetical.  So  that  the  only 
Way  to  render  this  Motion  intelligi¬ 
ble  and  poffible,  is  to  fuppofe  it  to  turn 

about 
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perhaps  for  ever  will  be.  Indeed,  by  Sir  Ifaac  Newton's  Dif- 
coveries,  vve  know  that  if  our  Earth  be  an  homogeneous  Solid 
of  equal  Denfity  throughout,  that  the  Force  of  Gravity  dimi- 
nifhes  downward  toward  its  Centre  in  Proportion  to  the  Diftance, 
and  that  at  the  Centre  it  becomes  nothing  at  all,  and  therefore 
Bodies  are  there  void  of  all  Gravity  with  Refpect  to  the  Earth. 
AJfo,  we  know,  that  if  the  Faith’s  Globe  was  a  hollow  Sphere 
with  an  indefinitely  thin  Surface,  a  Particle  of  Matter  placed 
any  where  within  that  Surface,  would  not  be  attradled  toward 
the  Centre  nor  under  any  other  Direction.  We  alfo  know,  that 
the  Denfity  of  the  Earth,  compared  with  its  Magnitude,  is  lefs 
than  the  Denfity  of  feme  other  Planets  of  the  folar  Syftem, 
compared  with  their  Magnitudes.  And  therefore  there  is  no 


Inconfifiency  in  fuppofing  the 

about  the  Centre  of  the  Globe,  having 
its  Centre  of  Gravity  fixed  and  im¬ 
moveable  in  the  fame  common  Centre 
of  the  Earth.  And  there  is  yet  re¬ 
quired,  that  this  moving  internal  Sub- 
fiance  be  loofe  and  detached  from  the 
external  Parts  of  the  Earth  whereon 
we  live ;  for  othervvife  were  it  affixed 
thereto,  the  Whole  mult  neceffarily 
move  together. 

So  then  the  external  Parts  of  the 
Globe  may  well  be  reckoned  as  a 
Shell,  and  the  internal  as  a  Nucleus 
or  inner  Globe  included  within  ours, 
with  a  fluid  Medium  between,  which 
having  the  fame  common  Centre  and 
Axis  of  diurnal  Rotation,  may  turn 
about  with  our  Earth  each  twenty  - 
four  Flours ;  only  this  outer  Sphere 
having  its  turbinating  Motion  fome 
fmall  Matter  either  fwifter  or  flower 
than  the  internal  Ball  :  And  a  very 
Minute  difference  in  Length  of  Time, 
by  many  Repetitions  becoming  fenfi- 
ble,  the  internal  Parts  will  by  Degrees 
recede  from  the  external,  and  not 
keeping  Pace  with  one  another,  will 
appear  gradually  to  move  either  East¬ 
wards  orWeflwards  by  the  Difference 
of  their  Motions. 

Now  fuppofing  fuch  an  internal 
Sphere  having  fuch  a  Motion  ;  if  this 
exterior  Shell  of  Earth  be  a  Magnet, 
having  its  Poles  at  a  Difiance  from 


Earth  to  be  hollow  toward  its 

Centre, 

the  Poles  of  diurnal  Rotation  ;  and  if 
the  internal  Nucleus  be  likewife  a 
Magnet,  having  its  Poles  in  two  other 
Places  diflantalfo  from  the  Axis;  and 
thefe  latter  by  a  gradual  and  flow 
Motion,  change  their  Place  in  Re- 
fpedt  of  the  external  ;  we  may  then 
give  a  reafonable  Account  of  the  four 
magnetical  Poles  I  prefume  to  have 
demonkrated  before ;  as  likewife  of 
the  Changes  of  the  Needle’s  Varia¬ 
tions,  which  till  now  hath  been  unat¬ 
tempted. 

The  Period  of  this  Motion  being 
wonderful  great,  and  there  being  hard¬ 
ly  an  hundred  Years  knee  thefe  Vari¬ 
ations  have  been  duly  obferved,.  it 
will  be  very  hard  to  bring  this  Hypo- 
thefis  to  a  Calculus,  efpecially  fince 
though  the  Variations  do  increafeand 
decreafe  regularly  in  the  fame  Place, 
yet  in  different  Places  at  no  great  Di- 
ftance,  there  are  found  fuch  cafual 
Changes  thereof,  as  can  no  Ways  be 
accounted  for  by  a  regular  Hypothe- 
fis,  as  depending  upon  the  unequal 
and  irregular  Difhibution  of  themag- 
neticai  Matter,  within  the  Subfiance 
of  the  external  Shell  or  Coat  of  the 
Earth,  which  defledl  the  Needle  from 
the  Pofition  it  would  require  from  the 
Effedl  of  the  general  Magnetifm  of 
the  Whole. 

Hence 
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Centre,  and  there  pofTeffed  of  Fire,  Water,  Vapour,  or  a 
Void. 

21.  Vegetables  and  Plants  are  plentifully  produced  on  our 
Earth  *,  of  thefe  there  are  various  Kinds,  as  Herbs  having  fofc 
and  tender  Stalks,  but  no  Wood  or  hard  Subftance  ;  Shrubs 
which  grow  near  the  Earth’s  Surface,  and  Trees  which  grow 
high  and  wide.  Mod  of  thefe  have  Root,  Stalk,  Leaf,  Flower 
and  Seed,  and  are  all  nourifhed  by  the  Juices  imbibed  by  the 
fmaller  Fibres  of  the  Roots,  from  which  they  are  conveyed  thro* 
very  minute  Tubuli  to  the  Stalks,  Branches  and  Leaves,  from 
which  thefe  Juices  return  in  like  Manner  through  the  Bark  to 
the  Root.  All  which  muff  neceffarily  be  on  the  Rarefac¬ 
tion  and  Condensation  of  the  Atmofphere  in  Summer  and 


"W  inter. 

Hence,  and  from  fome  other  of  like 
Nature,  i  conclude  that  the  two  Poles 
of  the  external  Globe  are  fixed  in  the 
Earth,  and  that  if  the  Needle  were 
wholly  governed  by  them,  the  Vari¬ 
ations  thereof  would  be  always  the 
fame,  with  fome  little  Irregularities, 
upon  Te  Account  I  but  juft  now  men¬ 
tioned  :  But  the  internal  Sphere  hav¬ 
ing  loch  a  gradual  Tranflation  of  its 
Poles,  dees  influence  the  Needle,  and 
direbt  it  varioufly  according  to  theRe- 
fult  of  the  attractive  or  diredive  Power 
of  each  Pole,  and  confequently  there 
jmrft  be  a  Period  of  the  Revolution  of 
this  internal  Ball,  after  which  the  Va¬ 
riations  will  return  again  as  before. 
But  if  it  fhall  in  future  Ages  be  other- 
wife  obferved,  we  muft  then- conclude 
there  are  more  of  thefe  internal  Spheres, 
and  more  magnetical  Poles  than  four, 
which  at  prefent  we  have  not  a  fuffi- 
cient  Number  of  Oblervations  to  de¬ 
termine. 

If  this  be  allowed  me,  ’tis  plain 
that  the  fixed  Poles  are  the  Poles  of 
this  external  Shell  or  Cortex  of  the 
Earth,  and  the  other  two  the  Poles  of 
a  magnetical  Nucleus,  included  and 
moveable  within  the  other.  It  like- 
wife  follows,  that  this  Motion  is  Weft- 
wards,  arid  by  Confequence  that  the 
aforefaid  Nucleus  has  not  precifeiy 
attained  the  fame  Degree  of  Velocity 


32.  Ani- 

with  the  exterior  Parts  in  their  diur¬ 
nal  Revolution  ;  but  fo  very  nearly  e- 
quais  it,  that  in  365  revolves,  the  Dif¬ 
ference  is  fcarce  fenlible.  This  I  con¬ 
ceive  to  arife  from  the  Impulle  where¬ 
by  this  diurnal  Motion  was  impreft 
on  the  Earth,  being  given  to  the  ex¬ 
ternal  Parts,  and  from  thence  in  Time 
communicated  to  the  internal ;  but 
not  fo  as  perfectly  to  equal  the  Velo¬ 
city  of  the  firft  Motion  impreft  on, 
and  ftill  conferved  by  the  fuperficial 
Parts  of  the  Globe. 

As  to  the  Quantity  of  this  Motion, 
it  is  almoft  impoflible  to  define  it,  both 
from  the  Nature  of  this  Kind  of  Ob- 
fervation,  which  cannot  be  very  ac¬ 
curately  performed,  as  aifo  from  the 
Imall  'Time  thefe  V ariations  have  been 
obferved,  and  their  Change  difeover- 
ed.  So  that  the  nice  Determination 
of  this  and  of  feveral  other  Particulars 
in  the  magnetic  Syftem,  is  referved  for 
remote  Pofterity  ;  all  that  we  can 
hope  to  do  is,  to  leave  behind  us  Ob- 
fervations  that  may  be  confided  in, 
and  to  propofe  Hypothefis,  which  af¬ 
ter  Ages  may  examine,  amend,  or  re¬ 
fute. 

Only  here  I  muft  take  Leave  to  re¬ 
commend  to  all  Mafters  of  Ships,  and 
all  others.  Lovers  of  natural  Truths* 
that  they  ufe  their  utmoft  Diligence 
to  make*  or  procure  to  be  made,  Ob- 

fer- 
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32.  Animals  are  a  moft  noble  Part  of  terreftrial  Beings,  hav¬ 
ing  Senfation  and  voluntary  Motion.  Of  thefe  fame-  are  aerial, 
or  peculiar  to  the  Air,  as  Birds  and  Flies;  feme  are  aquatic,  or 
peculiar  to  the  Waters,  as  Fifties;  fome  are  peculiar  to  the  Pace 
of  the  Earth,  as  Beads  of  four  Feet,  Reptiles  of  many  Feet,  and 
Serpents  with  none,  and  Infe&sor  fmali  Creatures,  whole  Bodies 
are  almoft  feparated  by  a  (lender  Ligature ;  and  fome  are  am¬ 
phibious,  or  peculiar  to  both  Land  and  Water.  All  of  which, 
have  in  general,  Senfation  by  feeing,  hearing.  Fuelling,  lad¬ 
ing  and  feeling,  much  after  the  fame  Manner,  and  fome  of 
thefe  much  more  acutely  than  Man.  Thefe  are  iudained  by 
their  Food,  which,  when  it  is  chewed  and  broken,  mixes  with. 
Saliva,  and  is  digefted  in  the  Stomach,  conveyed  through  the 
Guts,  the  La&eals  feparating  the  Chyle  or  nutritive  Part,  and 

con¬ 


firmations  of  thefe  V ariations  in  all 
Parts  of  the  World,  as  well  in  the 
North  as  South  Latitude  (after  the 
laudable  Cuftom  of  our  Eaft-Inaia 
Commanders)  and  that  they  pleafe  to 
communicate  them  to  the  Royal  So¬ 
ciety,  in  order  to  leave  as  compleat  a 
Hiftory,  as  may  be,  to  thofe  that  are 
hereafter  to  compare  all  together,  and 
to  compleat  and  perfect  this  abftrufe 
Theory. 

Thus,  in  order  to  explain  the  Change 
of  the  Variations,  we  have  adventur¬ 
ed  to  make  the  Earth  hollow,  and  to 
place  another  Globe  within  it,  and  I 
doubt  not  but  this  will  find  Oppofers 
enough.  1  know  it  will  he  objefted, 
that  there  is  no  Inftance  in  Nature  of 
the  like  Thing ;  that  if  there  is  fuck 
a  middle  Globe,  it  would  not  keep  its 
Place  in  the  Centre,  but  be  apt  to  de¬ 
viate  therefrom,  and  might  poflibly 
chock  againft  the  Concave  Shell  to 
,the  Ruin,  or  at  leaffc  endamaging 
thereof;  that  the  Water  of  the  Sea 
would  perpetually  leak  through,  un- 
lefs  we  iuppofe  the  Cavity  full  of  Wa 
ter  ;  that  were  it  poffible,  yet  it  does 
not  appear  of  what  Ufe  fuch  an  inward 
Sphere  can  be  of,  being  fhut  up  in 
eternal  Darknefs,  and  therefore  unfit 
for  the  Production  of  Animals  or 
Plants  ;  with  many  more  Objections, 


according  to  the  Fate  of  all  fuch  new 
Proportions. 

To  thefe  and  all  other  that  I  can 
forefee,  I  briefly  anfwer,  that  the 
Ring  environing  the  Globe  of  Saturn , 
is  a  notable  Inftance  of  this  Kind,  as 
having  the  fame  common  Centre,  and 
moving  along  with  the  Planet,  with¬ 
out  fenflbly  approaching  him  on  one 
Side  more  than  the  other.  And  if  this 
Ring  were  turned  on  one  of  its  Dia¬ 
meters,  it  would  then  deferibe  fuch  a 
Concave  Sphere  as  I  fuppofe  our  ex¬ 
ternal  one  to  be.  And  fmee  the  Ring 
in  any  Pofition  given,  would  in  the 
fame  Manner  keep  the  Centre  of  Sa¬ 
turn  in  its  own  ;  it  follows,  that  fuch 
a  concave  Sphere  may  move  with  ano¬ 
ther  included  in  it,  having  the  fame 
common  Centre.  Nor  can  it  well  be 
fuppofed  othervvife,  confidering  the 
Nature  of  Gravity ;  for  fhould  thefe 
Globes  be  ad j lifted  once  to  the  fame 
common  Centre,  the  Gravity  of  the 
Parts  of  the  Concave,  would  prefs  e- 
qually  toward  the  Centre  of  the  inner 
Ball,  which  Equality  mu  ft  neceffarily 
continue  till  fome  external  Force  di- 
fturb  it. 

As  to  the  leaking  of  the  Water 
through  this  Shell,  when  once  a  rai- 
fage  fhall  be  found  for  it  to  run  thro’, 
I  mult:  confefs  it  an  Q ejection  feem- 

iflg  ly 
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conveying  it  into  the  Blood  with  which  it  concofls,  and  Is 
forced  through  the  Lungs,  where  it  is  enlivened  by  the  infpir- 
ing  Air,  is  conveyed  into  the  left  Ventricle  of  the  Heart,  and 
from  thence  diftributed  by  the  Arteries  to  all  Parts  of  the  Body, 
from  whence  it  is  brought  back  by  the  returning  Veins,  and  fo 


takes  the  fame  Courfe. 

ingly  of  Weight:  But  when  we  con- 
fider  how  lightly  great  Beds  of  Chalk 
or  Clay,  and  much  more  Stone  do 
hold  Water,  and  even  Caves  arched 
with  Sand;  can  we  then  think  it  a  hard 
Suppofition,  that  the  internal  Parts 
of  this  Bubble  of  Earth  fhould  be  re¬ 
plete  with  fuch  faline  and  vitriolic  Par¬ 
ticles  as  may  contribute  to  Petrifac¬ 
tion,  and  difpofe  the  tranfuding  Wa¬ 
ter  to  fhute  and  coagulate  into  Stone, 
fo  as  continually  to  fortify,  and  if 
Need  were,  to  confolidate  any  Breach 
or  Flaw  in  the  concave  Surface  of  the 
Shell. 

And  this,  perhaps,  may  not  with¬ 
out  Reafon  be  fuppofed  to  be  the  final 
Caufe  of  the  Admixture  of  the  mag- 
netical  Matter  in  the  Mafs  of  the  ter- 
reftrial  Parts  of  the  Globe,  viz.  to 
make  good  and  maintain  the  concave 
Arch  of  this  Shell.  Another  Argu- 
ment.  favouring  this  Hypothefis,  is 
drawn  from  a  Propofition  in  Sir  lfaac 
Newton  s  Principia ,  where  he  deter¬ 
mines  the  Force  wherewith  the  Moon 
moves  the  Sea  in  producing  the  Tides : 
His  words  are  Denfitas  Luncs  eft  ad 
denjitatem  Terras  ut  680  ad  387  feu  9 
ad  3  quam  pr oxime.  Ef  igitur  corpus 
Lunce  den f us  ac  magis  ter  eft  re  quam  terra 
?ioJtra. 

The  Denfity  of  the  Mooh  is  to  the 
Deniityof  the  Earth,  as  680  to  387, 
or  as  9  to  5  nearly.  Therefore  the 
Body  of  the  Moon  is  more  denfe,  and 
more  earthy  than  the  Earth  itfelf. 

Now  if  the  Moon  be  more  folid 
than  the  Earth,  as  9  to  5,  why 
may  we  not  reafon  ably  fuppofe  the 
Moon,  being  a  imall  Body  and  a  fe¬ 
cundary  Planet,  to  be  folid  Earth, 
Water,  Stone,  and  this  Globe  to  con- 
iii't  of  the  lame  Materials,  only  four 
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Ninths  thereof  to  be  Cavity,  within 
and  between  the  internal  Spheres. 

And  lince  it  is  now  taken  for  gran¬ 
ted,  that  the  Earth  is  one  of  the  Pla¬ 
nets,  and  they  all  are  with  Reafon 
fuppofed  habitable,  tho1  we  are  not 
able  to  define  by  what  Sort  of  Ani¬ 
mals  ;  and  fmce  we  fee  all  the  Parts 
of  the  Creation  abound  with  animate 
Beings,  as  the  Air  with  Birds  and  Flies, 
the  Water  with  the  numerous  Varieties 
of  Fill],  and  the  very  Earth  with  Rep¬ 
tiles  of  fo  many  Sorts ;  all  whofe  Ways 
or  living  would  be  to  us  incredible, 
did  not  daily  Experience  teach  us 
Why  then  fhould  we  think  it  ftrange, 
that  the  prodigious  Mafs  of  Matter, 
whereof  this  Globe  doth  confift,  fhould 
be  capable  of  fome  other  Improve¬ 
ment  than  barely  to  ferve  to  fupport 
its  Surface.  But  ftill  it  will  be  laid, 
that  without  Light  there  can  be  no 
Living;  and  therefore,  all  this  Appa¬ 
ratus  of  our  inward  Globes  muff  be 
ufelefs  :  To  this  I  anfwer,  that  there 
are  many  Ways  of  producing  Light 
which  we  are  wholly  ignorant  of ;  the 
Medium  itfelf  may  be  always  lumi¬ 
nous,  after  the  Manner  of  our  Ignes 
fatui.  The  concave  Arches  may  in 
feveral  Places  fhine  with  fuch  a  Sub- 
fiance  as  invefts  the  Face  of  the  Sun  ; 
nor  can  we,  without  a  Boldnefs,  un¬ 
becoming  a  Philofopher,  adventure 
to  aflert  the  Impoffibility  of  peculiar 
Luminaries  below,  of  which  we  have 
no  Sort  of  Idea. 

1  hus  far  from  Dr.  Halley ,  and 
which  we  have  tranferibed  as  a  Me¬ 
mento  or  Remembrancer  to  fuch  of 
our  Readers,  as  fhall  in  after  Times 
be  lurnifhed  with  more  ample  Obfer- 
vations  for  fettling  the  Courfe  and  Pe¬ 
riod  of  the  magnetic  Syflei*. 
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,33.  The  Underhand ing  is  the  moft  diftinguilhing  Chara&e- 
riftic  of  the  human  Species,  and  is  peculiar  only  to  the  Mind. 
For  although  we  can  perceive  Bodies  by  our  Senfes,  *  retain 
full  and  clear  Ideas  of  them,  and  compare  or  compound  thofe 
Ideas,  yet  we  could  not  know  their  Relult  without  this  Under- 
handing  in  our  Minds.  The  Manner  in  which  we  come  to 


*  The  immortal  Sir  Ifaac  Newton, 
having  given  us,  in  his  Optics,  a  moil 
i|  conciie  yet  fublime  Defcription  of  the 
Phenomena  of  Nature,  worthy  the 
i|  Attention  of  the  moft  Knowing,  and 
particularly  fuch  as  would  acquire  a 
;i  certain  Knowledge  in  philofophical 
;i  Matters;  we  beg;  Leave  to  introduce 
an  Extract  thereof  as  follows  : 

If  (faith  he)  in  two  large  tall  cylin¬ 
drical  Veffels  of  Glafs  inverted,  two 
little  Thermometers  be  fufpended  fo 
as  not  to  touch  the  Veffels,  and  the 
Air  being  drawn  out  of  one  of  thefe 
Veffels,  and  thefe  Veffels  thus  pre¬ 
pared  be  carried  out  of  a  cold  Place 
into  a  warm  one ;  the  Thermometer 
in  Vacuo  will  grow  warm  as  much, 
and  aimoft  as  foon  as  the  Thermome¬ 
ter  which  is  not  in  Vacuo.  And  when 
the  Veffels  are  carried  back  into  the 
cold  Place,  the  Thermometer  in  Va¬ 
cuo  will  grow  cold  aimoft;  as  foon  as 
the  other  Thermometer. 

Is  not  the  Heat  of  the  warm  Room 
conveyed  through  the  Vacuum  by  the 
Vibrations  of  a  much  fubtiler  Medi¬ 
um  than  Air,  which  after  the  Air  was 
drawn  out  remained  in  the  Vacuum  ? 
And  is  not  this  Medium  the  fame 
with  that  Medium  by  which  Light  is 
refraCted  and  reflected,  and  by  whofe 
Vibrations  Light  communicates  Heat 
to  Bodies,  and  is  put  into  Fits  of  eafy 
Reflection  and  eafy  Tranfmiflion  ? 
And  do  not  the  Vibrations  of  this 
Medium,  in  hot  Bodies,  contribute 
to  the  Intenfenefs  and  Duration  of 
their  Heat  ?  And  do  not  hot  Bodies 
communicate  their  Lleat  to  contiguous 
cold  Ones,  by  the  Vibrations  of  this 
Medium  propagated  from  them  into 
the  cold  Ones  ?  And  is  not  this  Me¬ 
dium  exceedingly  more  rare  and  Pub- 


tile,  than  Air,  and  exceedingly  more 
eiaftic  and  aCtive  ?  And  doth  it  not 
readily  pervade  all  Bodies  ?  And  is  it 
not  by  its  eiaftic  Force  expanded  thro* 
all  the  Heavens  ? 

Doth  not  the  Refraction  of  Light 
proceed  from  the  different  Denfity  of 
this  aetherial  Medium  in  different  Pla¬ 
ces,  the  Light  receding  always  from 
the  denfer  Parts  of  the  Medium  ?  i\nd 
is  not  the  Denfity  thereof  greater  in 
free  and  open  Spaces,  void  of  Air, 
and  other  grofler  Bodies,  than  within 
the  Pores  of  Water,  Glafs,  Cryftal, 
Gems,  and  other  compact  Bodies  ? 
For  when  Light  paffes  through  Glafs 
or  Cryftal,  and  falling  very  obliquely 
upon  the  farther  Surface  thereof,  is 
totally  reflected,  the  total  Reflection 
ought  to  proceed  rather  from  the 
Denfity  and  Vigour  of  the  Medi  - 
urn  without,  and  beyond  the  Glafs, 
than  from  the  Rarity  and  Weaknefs 
thereof. 

Doth  not  this  aetherial  Medium,  in 
pa  fling  out  of  Water,  Glafs,  Cryftal, 
and  other  compaCt  and  denfe  Bodies 
into  empty  Spaces,  grow  denfer  and 
denfer  by  Degrees,  and  by  that  Means 
refraCt  the  Rays  of  Light,  not  in  a 
Point,  but  by  bending  them  gradually 
in  Curve-lines  ?  And  doth  not  the 
gradual  Condenfation  of  this  Medium 
extend  to  fome  Diftance  from  the  Bo¬ 
dies,  and  thereby  caufe  the  Inflections 
of  the  Rays  of  Light,  which  pafs  by 
the  Edges  of  denfe  Bodies,- at  fome 
Difiance  from  the  Bodies  ? 

is  not  this  Medium  much  rarer 
within  the  denfe  Bodies  of  the  Sun, 
Stars,  Planets  and  Comets,  than  in  the 
empty  celeftial  Spaces  between  them  ? 
And  in  pafling  from  them  to  greater 
Diltances,  doth  it  not  grow  denfer  and 
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underhand,  is  byourSenfes.  For  Seeing  the  Eye  is  an  Organ, 
wonderfully  adapted  with  its  Coats  and  Humours,  befides  which 
a  luminous  Body,  emitting  indefinitely  fmall  Particles  or  Rays  *, 
Air  or  JEthe'r  to  turn  thefe  Particles  out  of  a  flraight  Courfe  ; 
and  Bodies  or  Objects  themfelves  not  pellucid,  are  all  neceflary' 
to  the  Completion  of  Vifion.  Such  Rays  coming  from  the  Sun 

and 


denfer  perpetually,  and  thereby  caufe 
the  Gravity  of  thofe  great  Bodies  to¬ 
ward  one  another,  and  of  their  Parts 
toward  the  Bodies  ?  Every  Body  en¬ 
deavouring  to  go  from  the  denfer  Parts 
of  the  Medium  toward  the  Rarer  ? 
For  if  this  Medium  be  rarer  within 
theSun1s  Body  than  at  this  Surface, 
and  rarer  there  than  at  the  hundredth 
Part  of  an  Inch  from  his  Body,  and 
rarer  there  than  at  the  fiftieth  Part  of 
an  Inch  from  his  Body,  and  rarer 
there  than  at  the  Orb  of  Saturn  ;  I 
fee  no  Reafon  why  the  Increafe  of 
Denfity  fhould  hop  any  where,  and 
not  rather  be  continued  through  all 
Diflances  from  the  Sun  to  Saturn  and 
beyond.  And  though  this  Increafe  of 
Denfity  may  at  great  Diilances  be  ex¬ 
ceedingly  flow,  yet  if  the  elailic  Force 
of  this  Medium  be  exceedingly  great, 
it  piay  fuffice  to  impel  Bodies,  from 
the  denfer  Parts  ,of  the  Medium  to¬ 
wards  the  Rarer,  with  all  that  Power 
which  we  call  Gravity. 

And  that  the  elafdc  Force  of  this 
Medium  is  exceeding  great,  may  be 
gathered  from  the  Swiftnefs  of  its  Vi¬ 
brations.  Sounds  move  about  1 140 
Englijh  Feet  in  a  Second  of  Time,  and 
In  feven  or  eight  Minutes  of  Time  they 
move  about  One  Hundred  Englijh 
Miles.  Light  moves  from  the  Sun  to 
us  in  about  feven  or  eight  Minutes 
of  Time,  which  Diftance  is  about 
70,000000  Englijh  Miles,  fuppoflng 
the  horizontal  Parallax  of  the  Sun  to 
be  about  12  Seconds.  And  the  Vi¬ 
brations  of  Pulfes  of  this  Medium, 
that  they  may  caufe  the  alternate  Fits 
of  eafy  Tranfmition  and  eafy  Reflec¬ 
tion,  mult  be  fwifter  than  Light,  and 
by  Confequence,  above  700,oooTimes 
fwifter  than  Sounds.  And  therefore, 


the  elaflic  Force  of  this  Medium  m 
Proportion  to  its  Defity  is  700,000  x 

700,000  (viz.,  above  490,000,000000} 
Times  greater  than  the  elaflic  Force 
of  the  Air  is  in  Proportion  to  its  Den¬ 
fity.  For  the  Velocities  of  the  Pul¬ 
fes  of  elaflic  Mediums,  are  in  a  fub- 
duplicate  Ratio  of  the  Elafticities,  and 
the  Rarities  of  the  Mediums  taken  to¬ 
gether.  / 

As  Attraction  is  Aronger  in  all  fmall 
Magnets  than  in  great  Ones  in  Pro¬ 
portion  to  their  Bulk,  and  Gravity  is 
greater  in  the  Surfaces  of  fmall  Planets 
than  in  thofe  of  great  Ones  in  Propor¬ 
tion  to  their  Bulk,  and  fmall  Bodies  are 
agitated  much  more  by  eleCtric  At¬ 
traction  than  great  Ones ;  fo  the 
Smallnefs  of  the  Rays  of  Light  may 
contribute  very  much  to  the  Power  of 
the  Agent  by  which  they  are  refraCt  - 
ed.  And  fo  if  any  one  fhould  fup- 
pofe  that  Aether  (like  our  Air)  may 
contain  Particles  which  endeavour  to 
recede  from  one  another  (for  I  do  not 
know  what  this  PEther  is)  and  that 
its  Particles  are  exceedingly  fmaller 
than  thofe  of  Air,  or  even  than  thofe 
of  Light:  The  exceeding  Smallnefs 
ol  its  Particles,  may  contribute  to  the 
Greatnefs  of  the  Force  by  which  thofe 
Particles  may  recede  from  one  ano¬ 
ther,  and  thereby  make  that  Medium 
exceedingly  more  rare  and  elaflic  than 
Air,  and  by  Confequence  lefs  able  to* 
refill;  the  Motions  of  Projectiles,  and 
exceedingly  more  able  to  prefs  upon 
grols  Bodies,  by  endeavouring  to  ex¬ 
pand  itfelf. 

May  not  Planets  and  Comets,  and 
all  grols  Bodies,  perform  their  Mo¬ 
tions  more  freely  and  with  lefs  Refi¬ 
nance  in-  this  aetherial  Medium,  than 

in 
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and  Stars,  a  Candle  or  other  luminous  Subfiance,  with  a  very- 
great  Degree  of  Swiftnefs,  pafs  to  the  Retina  or  Bottom  of  the 
Eye,  where  they  paint  the  Images  of  the  Objects  againft  which 
they  have  lad  impinged,  and  this  immediately  excites  Vifion. 
For  Hearing  the  Ear  is  an  Organ,  which  receives  the  Vibrations 
of  the  Air  occafioned  by  a  quick  and  tremulous  Motion  of  the 

D  2  _  fo- 


in  any  Fluid  which  fills  all  Space  a- 
dequately  without  leaving  any  Pores., 
and  by  Confequence  is  much  denfer 
than  Quickfilver  or  Gold  ?  And  may 
not  its  Refinance  be  fo  fmall  as  to  be 
inconfiderable  ?  For  Infiance  ;  if  this 
Hither  (for  fo  I  will  call  it)  fnould  be 
fiippofed  700,000  Times  more  elafiic 
than  our  Air,  and  above  700,000 
Times  more  rare,  its  Refinance  would 
be  above  600,000000  Times  lefs  than 
that  of  Water.  And  fo  fmall  a  Re¬ 
finance  would  fcarce  make  anyfenfi- 
ble  Alteration  in  the  Motions  of  the 
Planets  in  10,000  Years. 

.  If  any  one  would  afk  how  a  Medi¬ 
um  could  be  fo  rare,  let  him  tell  me 
how  the  Air  in  the  upper  Part  of  the 
Atmofphere  can  be  above  a  hundred 
thoufand  Times  rarer  than  Gold.  Let 
him  alfo  tell  me  how  an  eleCtric  Body, 
can  by  Friction  emit  an  Exhalation 
fo  rare  and  fubtile,  and  yet  fo  potent, 
as  by  its  Emifiion,  to  caufe  no  lenfible 
Diminution  of  the  Weight  of  the  elec¬ 
tric  Body,  and  to  be  expanded  thro’ 
a  Sphere,  whofe  Diameter  is  above 
two  Feet,  and  yet  to  be  able  to  agi¬ 
tate  and  carry  up  Leaf-copper,  or 
Leaf-gold,  at  the  Diftance  of  above 
a  Foot  from  the  eleCtric  Body.  And 
how  the  Effluvia  of  a  Magnet  can  be 
fo  rare  and  fubtile  as  to  pafs  through  a 
Plate  of  Glafs  without  any  Refifiance 
or  Diminution  of  their  Force,  and 
yet  fo  potent  as  to  turn  a  magnetic 
Needle  beyond  the  Glafs  ? 

Is  not  Vifion  performed  chiefly  by 
the  V  ibrations  of  this  Medium  excited 
in  the  Bottom  of  the  Eye,  by  the  Rays 
of  Light,  and  propagated  through  the 
folid,  pellucid  and  uniform  Capilla- 
menta  of  the  optic  Nerves,  into  the 
Place  pf  Senfation  ?  And  is  not  Hear¬ 


ing  performed  by  the  Vibrations,  ei¬ 
ther  of  this  or  fome  other  Medium, 
excited  in  the  auditory  Nerves  by  the 
Tremours  of  the  Air,  and  propagated 
through  the  folid,  pellucid  and  uni¬ 
form  Capillamenta  of  thofe  Nerves 
into  the  Place  of  Senfation  ?  And  fo 
of  the  other  Senfes. 

Is  not  animal  Motion  performed  by 
the  Vibrations  of  this  Medium,  exci¬ 
ted  in  the  Brain  by  the  Power  of  the 
Will,  and  propagated  from  thence 
thro1  the  folid,  pellucid  and  uniform 
Capillamenta  of  the  Nerves  into  the 
Mufcies  for  contracting  and  dilating 
them  ?  I  fuppofe  that  the  Capillamen¬ 
ta  of  the  Nerves  are  each  of  them  fo¬ 
lid  and  uniform,  that  the  vibrating 
Motion  of  the  setherial  Medium  may 
be  propagated  along  them,  from  one 
End  to  the  other  uniformly,  and  with¬ 
out  Interruption  :  For  Gbfiruclions  in 
the  Nerves  create  Palfies.  And  that 
they  may  be  fufficiently  uniform,  X 
luppofe  them  pellucid  when  viewed 
fingly,  though  the  Reflections  in  their 
cylindrical  Surfaces,  may  make  the 
whole  Nerve  (compofed  of  many  Ca¬ 
pillamenta)  appear  opake  and  white. 
For  Opacity  arifes  from  reflecting  Sur¬ 
faces,  fuch  as  may  difturb  and  inter¬ 
rupt  the  Motions  of  this  Medium. 

Do  not  all  fixed  Bodies,  when  heat¬ 
ed  beyond  a  certain  Degree,  emit 
Light  and  fnine  ?  And  is  not  this  E- 
miilion  performed  by  the  vibrating 
Motion  of  their  Parts  ?  And  do  not  all 
Bodies  which  abound  with  terrefirial 
Parts,  and  efpecially  with  fulphurous 
Ones,  emit  Light  as  often  as  thofe 
Parts  are  fufficiently  agitated,  whe¬ 
ther  that  Agitation  be  made  by  Heat, 
or  by  FriCtion  or  Percuffion,  or  Putre¬ 
faction,  or  by  any  vital  Motion,  or- 

any 
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fonorous  Body,  on  a  fiidden  Stroke  or  Shock.  For  Smelling, 
the  ol factory  Nerves,  receiving  odoriferous  Particles,  excite  this 
Senfation.  For  Taking,  the  Palate  is  an  Organ,  which,  re¬ 
ceiving  the  Contact  of  lweet,  bitter,  fower,  and  other  Sub- 
lfances,  excites  this  Senfation.  for  Touch  or  Feeling,  the 
whole  nervous  Syftem,  diffufed  unequally  through  the  Body, 

and 


anv  other  Caufe  ?  As  for  In  fiance, 

v  . 

Sea-water  in  a  raging  Storm  ;  Quick- 
filver  agitated  in  Vacuo  ;  the  Back  of 
'  a  Cat  or  Neck  of  a  Horfe,  obliquely 
Rruck  or  rubbed  in  a  dark  Place  ; 
Wood,  Fleih  and  Fifh,  while  they 
Putrify ;  Vapours  arifing  from  putri- 
ped  Water,  ufually  called  Jgnes  Fa- 
tui  ;  Stacks  of  rapid  Hay,  or  Corn 
growing  hot  by  Fermentation  ;  Glow¬ 
worms,  and  the  Eyes  of  fome  Animals 
by  vital  Motions ;  the  vulgar  Phofpho- 
rus  agitated  by  the  Attrition  of  any 
Body,  or  by  the  acid  Particles  of  the 
Air ;  Amber,  and  fome  Diamonds, 
by  (Hiking,  prefling,  or  rubbing  them ; 
fcrapings  of  Steel,  (truck  off  with  a 
flint  •  Iron  hammered  very  nimbly, 
till  it  becomes  fo  hot  as  to  kindle  Sul¬ 
phur  thrown  upon  it ;  the  Axle-trees  of 
Chariots  taking  Fire  by  the  rapid  Rota¬ 
tion  of  the  Wheels  ;  and  fome  Liquors 
mixed  with  one  another,  whole  Par- 
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cles  come  together  with  ah  Impetus,  as 
Gil  of  Vitriol  diddled  from  its  Weight 
9f  Nitre,  and  then  mixed  with' twice' 
its  Weight  of  Oil  or  Anileeds. 

Is  not  Fire  a  Body  heated  fo  hot  as 
to  emit  Light  copicudy  r  For  what 
clfe  is  a  red  hot  Iron  than  Fire  ?  And 
what  elfe  is  a  burning  Coal  than  red 
hpt  Wood  Is  not  Flame  a  Vapour, 
fume,  or  Exhalation  heated  red  hot, 
that  is,  fo  hot  as  to  dune  ?  P'or  Bo¬ 
dies  do  not  Flame  without  emitting  a 
copious  Fume,  and  this  Fume  burns 
in  the  Flame.  The  Ignis  Fatuus  is  a 
Vapour  fhining  without  Heat,  and  is 
there  not  the  fame  Difference  between 
this  Vapour  and  Flame,  as  between 
fotten  Wood  fhining  without  Heat  and 
fuming  Coals  of  Fire  ? 

"  'Do  not  great  Bodies  conferve  their 
|Ieat  the  Ibngeft,  their  -Parts  heating 


ope  apother,  and  may  not  great  denfe 
and  fixed  Bodies,  when  heated  beyond 
a  certain  Degree,  emit  Light  fo  copi- 
cufly,  as  by  rhe  Emiffion  and  Reac¬ 
tion  bf  its  Light,  and  the  Refledions 
and  Refractions  of  its  Rays  within  its 
Pores  to  prow  dill  hotter,  till  it  comes 
to  a  certain  period  of  Heat,  luch  as  is 
that  of  the  Sun  ?  And  are  not  the 
Sun  and  fixed  Stars  great  Earths  ve- 
hemeptly  hot,  whofe  Heat  is  conserv¬ 
ed  by  the  Greatnefs  of  the  Bodies, 
and  the  mutual  Adion  and  Readion 
between  them  and  the  Light  which 
they  emit,  and  whofe  Parts  are  kept 
from  fuming  away,  not  only  by  their 
Fixity,  but  alfo  by  the  vafl  Weight  and 
Denfities  of  the  Atmoipheres  incum¬ 
bent  upon  them  ;  and  very  drongly 
compredmg  them,  and  condenfing 
the  Vapours  and  Exhalations  which 
arife  from  them  ?  For  if  Water  be 
made  warm  in  any  pellucid  Veffel 
emptied  of  Air,  that  Water  in  the 
Vacuum  will  bubble  and  boil  as  ve¬ 
hemently  as  it  would  in  the  open  Air 
in  a  Veflef  fet  upon  the  Fire,  till  it 
conceives  a  much  greater  Pleat.  For 
the  Weight  of  the  incumbent  Atmof- 
phere  keeps  down  the  Vapours  and 
hinders  the  Water  from  boiling  until 
it  grow  much  hotter  than  is  requifite 
to  make  it  boil  in  Vacuo.  Alfo  a 
Mixture  of  Tin  and  Lead  being  put 
upon  a  red  hot  Iron  in  Vacuo  emits 
a  Fume  and  P lame  ;  but  the  fame 
lyiixture  in  the  open  Air,  by  reafon 
of  the  incumbent  Atmofphere,  does 
not  fo  much  as  emit  any  Fume  which 
can  be  perceived  by  Sight. 

In  like  Manner,  the  great  Weight 
of  the  Atmofphere  which  lies  upon 
the  Globe  of  the  Sun,  may  hinder 
Bodies  there  from  riling  up  and  going 
'  ■'**<"*  m  away 
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gnd  mod  powerfully  at  the  Finger’s  Ends  may  be  taken  for  one 
continued  Organ,  and  in  contact  with  hard,  foft,  fmooth, 
rough,  dry,  wet,  hot  and  cold  Bodies  excites  this  Senfation. 
From  which  it  may  be  obfcrved,  that  all  Senfations  are  but 
different  Modifications  of  Feeling,  or  the  Contadl  of  Bodies  on 
£hme  particular  Fart  of  the  human  Frame.  By  thefe  Senfa¬ 
tions, 


away  from  the  Sun  in  the  Form  of 
Vapours  and  Fumes ;  unlefs  by  Means 
of  a  far  greater  Heat  than  that  which 
on  the  Surface  of  our  Earth  would 
very  eafily  turn  them  into  Vapours 
and  Fumes.  And  the  fame  o-reat 

Id 

Weight  may  condenfe  thofe  Vapours 
and  Exhalations  as  foon  as  they  fhall 
at  any  Time  begin  to  afcend  from  the 
Sun,  and  make  them  prefently  fall 
back  again  into  him,  and  by  that  Ac¬ 
tion  increafe  his  Heat  much  after  the 
Manner  that  in  our  Earth  the  Air  in- 
creafes  the  Heat  of  a  culinary  Fire. 
And  the  fame  Weight  may  hinder  the 
Globe  of  the  Sun  from  being  dimi¬ 
ni  fhed,  unlefs  by  the  Emiffion  of 
Light,  and  a  very  fmall  Quantity  of 
Vapours  and  Exhalations. 

Do  not  the  Rays  of  Light,  in  fall¬ 
ing  upon  the  Bottom  of  the  Eye,  ex¬ 
cite  Vibrations  in  the  Tunica  Retina  ? 
Which  Vibrations  being  propagated 
along  the  ’folid  Fibres  of  the  optic 
Nerves  into  the  Brain,  caufe  the  Senfe 
of  Seeing.  For'becaufe  denfe  Bodies 
conferve  their  Heat  a  long  Time,  and 
the  denfeit  Bodies  conferve  their  Heat 
the  longed,  the  Vibrations  of  their 
P arts  are  of  a  lading  Nature,  and  there¬ 
fore  may  be  propagated  along  folid 
fibres  of  uniform  denfe  Matter  to  a 
great  Didance,  for  conveying  into  the 
Brain  the  Impreffions  made  upon  all 
the  Organs  of  Senfe.  For  that' Mo¬ 
tion  which  can  continue  long  in  one 
and  the  fame  Part  of  a  Body,  can  be 
propagated  a  long  Way  from  one  Part 
to  another,  fuppoiipg  the  Body  homo- 
geneal,  fo  that  the  Motion  may  not  be 
refleded,  refraded,  interrupted  or  dif- 
i  ordered  by  anyUnevennefsofthe  Body. 

Do  not  feveral  Sorts  of  Rays  make 
Vibrations  of  feveral  Bignedes,  which 


according  to  their  Bigneffes  excite 
Senfations  of  feveral  Colours,  much 
after  the  Manner,  that  the  Vibrations 
of  the  Air,  according  to  their  feveral 
Bigneffes,  excite  Senfations  of  feveral 
Sounds  ?  And  particularly  do  not  the 
mod  refrangible  Rays  excite  the  fhort- 
ed  Vibrations  for  making  a  Senfation 
of  deep  Violet,  the  lead  refrangible, 
the  larged  for  making  a  Senfation  of 
deep  Red,  and  the  feveral  interme¬ 
diate  Sorts  of  Rays,  Vibrations  of 
feveral  intermediate  Bigneffes  to  make 
Senfations  of  the  feveral  intermediate 
Colours  ? 

May  not  the  Harmony  and  Difcord 
of  Colours,  arife  from  the  Proportions 
of  the  Vibrations  propagated  through 
the  Fibres  of  the  optic  Nerves  into 
the  Brain,  as  the  Harmony  and  Dif¬ 
cord  of  Sounds  arife  from  the  Propor¬ 
tions  of  the  Vibrations  of  the  Air  ? 
For  fome  Colours,  if  they  be  viewed 
together,  are  agreeable  to  one  ano¬ 
ther,  as  thofe  of  Gold  and  Indigo, 
and  others  difagree. 

Are  not  grofs  Bodies,  and  Light 
convertible  into  one  another,  and  may 
not  Bodies  receive  much  of  their  Ac¬ 
tivity  from  the  Particles  of  Light 
which  enter  their  Coinpoduon  ?  For 
all  fixed  Bodies  being  heated,  emit 
Light  fo  long  as  they  continue  diffi¬ 
dently  hot,  and  Light  mutually  flops 
in  Bodies  as  often  as  its  Rays  ftrike 
upon  the  Parts.  I  know  no  Bodylefs 
apt  to  fhine  than  Water  ;  and  yet 
Water  by  frequent  Diftillations  chan¬ 
ges  into  fixed  Earth,  as  Mr.  Boyle  has 
tried  ;  and  then  this  Earth  being  en¬ 
abled  to  endure  a  diffident  Heat, 
fhines  by  Meat  like  other  Bodies. 

The  changing  of  Bodies  into  Light, 
and  Light  into  Bodies,  is  very  con¬ 
form- 
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tions,  we  have  flrong  Impreffions  on  our  Minds,  called  fimple 
Ideas,  which  we  are  able  to  compare  and  com  pole,  making  of 
them  complex  Ones.  From  thefe  we  are  able  to  draw  abftradt 
Ideas,  lefs  dependant  on  Bodies,  and  by  Concatenation  and  Ra¬ 
tiocination  deduce  complex  Truths. 

*  34.  The 


form  able  to  the  Courfe  of  Nature, 
which  feems  delighted  with  Tranf- 
mutations.  Water  which  is  a  very 
fluid  taftelefs  Salt,  fhe  changes  by 
Heat  into  Vapour,  which  is  a  Sort  of 
.Air,  and  by  Cold  into  Ice,  which  is 
a  hard,  pellucid,  brittle,  fufible  Stone ; 
and  this  Stone  returns  into  Water  by 
Heat,  and  Vapour  returns  into  Water 
by  Cold.  Earth  by  Heat  becomes 
Eire,  and  by  Cold  returns  into  Earth. 
Denfe  Bodies  by  Fermentation  ratify 
into  feveral  Sorts  of  Air,  and  this  Air 
by  F  ermentation,  and  fometimes 
without  it  returns  into  denfe  Bodies. 
Mercury  fometimes  appears  in  the 
Form  of  a  fluid  Metal,  fometimes  in 
the  Form  of  a  hard,  brittle  Metal, 
fometimes  in  the  Form  of  a  corrolive, 
pellucid  Salt,  called  fublimate,  fome¬ 
times  in  the  Form  of  a  tafteiefs,  pel¬ 
lucid,  volatile,  white  Earth,  called 
Mercurius  Dulcis  ;  or  in  that  of  a  red, 
opake,  volatile  Earth,  called  Cinna¬ 
bar  ;  or  in  that  of  a  red  or  white  Pre¬ 
cipitate  ;  or  in  that  of  a  fluid  Salt; 
and  in  Diftillation  it  turns  into  Vapour, 
and  being  agitated  in  Vacuo,  it  fhines 
like  Fire.  And  after  all  thefe  Chan¬ 
ges,  it  returns  into  its  firfl  Form  of 
Mercury.  Eggs  grow  from  infenlibfe 
Magnitudes,  and  change  into  Ani¬ 
mals;  Tadpoles,  into  Frogs;  and 
Worms,  into  Flies.  All  Birds,  Beafts 
and  Fifties,  InfeCts,  Trees  and  other 
Vegetables,  with  their  feveral  Parts, 
grow  out  of  Water  and  watry  Tinc¬ 
tures  and  Salts,  and  by  Putrefaction 
return  again  into  watry'  Subftances. 
And  Water  Handing  a  few  Days  in 
the  open  Air,  yields  a  Tincture,  which 
(like  that  of  Malt)  by  Handing  lon¬ 
ger  yields  a  Sediment  and  a  Spirit, 
but  before  PutrifaCUon  is  fit  Nourifh- 


ment  for  Animals  and  Vegetables. 
And  among  fuch  various  and  ft  range 
Mutations,  why  may  not  Nature 
change  Bodies  into  Light,  and  Light 
into  Bodies  ? 

Have  not  the  fmall  Particles  of  Bo¬ 
dies  certain  Powers,  Vertues  or  Forces, 
by  which  they  aft  at  a  Diftance,  not 
only  upon  the  Rays  of  Light  for  re¬ 
flecting,  refrafting  and  inflecting  them., 
but  alio  upon  one  another  for  produc- 
ing  a  great  Part  of  the  Phenomena  of 
Nature  ?  For  it's  well  known,  that  they 
aCt  one  upon  another  by  the  Attractions 
of  Gravity,  Magnetifm  and  Electri¬ 
city  ;  and  thefe  Inftances  ftiew  the 
Tenure  and  Courfe  of  Nature,  and 
make  it  not  improbable  that  there  may 
be  more  attractive  Powers  than  thefe. 
For  Nature  is  very  confonant  and  con¬ 
formable  to  herfelf.  How  thefe  At¬ 
tractions  may  be  performed,  I  do  not 
here  confider.  What  I  call  Attracti¬ 
on,  may  be  performed  by  Impulfe, 
or  by  fome  other  Means  unknown  to 
me.  I  ufe  that  Word  here  to  fignify 
only  in  general  any  Force  by  which 
Bodies  tend  towards  one  another* 
vvhatfoever  be  the  Caufe. 

By  Experiments  compared  with  the 
great  Quantity  of  Sulphur  with  which 
the  Earth  abounds,  and  the  Warmth 
of  the  interior  Parts  of  the  Earth,  and 
hot  Springs  and  burning  Mountains, 
and  with  Damps,  mineral  Corufca- 
tions,  Earthquakes,  hot  fuffocating 
Exhalations,  Hurricanes  and  Spouts; 
we  may  learn,  that  fulphureous  Steams 
abound  in  the  Bowels  of  the  Earth 
and  ferment  with  Minerals,  and  fome¬ 
times  take  Fire  with  a  fudden  Coruf- 
cation  and  Explofion  ;  and  if  pent  up 
in  fubterraneous  Caverns,  burft  the 
Caverns  with  a  great  (baking  of  the 

£artfi. 
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34.  The  Moon  is  the  Second  great  Luminary  of  the  Hea¬ 
vens.  She  is  the  neareft  Planet  to  our  Earth,  and  much  lefs 
than  either  of  the  primary  Planets,  moves  round  the  Earth  be¬ 
tween  the  Orbits  of  Venus  and  Mars ,  is  difturbed  in  her  Motion, 
together  with  the  Earth,  by  the  Attractions  of  the  other  Planets, 
and  particularly  Venus ,  which  is  large  and  fometimes  very  near. 
Thefe  Difturbances  render  her  true  Place  and  that  of  the  Earth 
uncertain  to  a  great  Degree  of  ExaCinefs,  and  the  Computation  of 


the  fame  for  any  paft,  prefent,  or 

Earth,  as  in  fpringing  a  Mine,  and 
then  the  Vapour,  generated  by  the 
Explolion,  expiring  through  the  Pores 
of  the  Earth,  feels  hot  and  fuffocates, 
and  makes  Tempers  and  Hurricanes, 
and  fometimes  caufes  the  Land  to 
Hide,  or  the  Sea  to  boil,  and  carries 
up  the  Water  thereof  in  Drops,  which 
by  their  Weight  fall  down  again  in 
Spouts.  Alfofome  fulphureous Steams, 
at  all  Times  when  the  Earth  is  dry, 
afeending  into  the  Air,  ferment  there 
with  nitrous  Acids,  and  fometimes 
faking  Fire,  caufe  Lightning  and 
Thunder  and  fiery  Meteors.  For  the 
Air  abounds  with  acid  Vapours,  fit 
to  promote  Fermentations,  as  appears 
by  the  ruffing  of  Iron  and  Copper  in 
it,  the  kindling  of  Fire  by  blowing, 
and  the  beating  of  the  Heart  by  means 
of  Refpiration.  Now  the  abovemen- 
tioned  Motions  are  fo  great  and  vio¬ 
lent,  as  to  fhewthatin  Fermentations 
the  Particles  of  Bodies  which  almoll 
reil,  are  put  into'  new  Motions  by  a 
very  potent  Principle,  which  afts  up¬ 
on  them  only  when  they  approach  one 
another,  and  caufes  them  to  meet  and 
clafh  with  great  Violence,  and  grow 
hot  with  the  Motion,  and  dafli  one 
another  into  Pieces,  and  vanifh  into 
Air,  Vapours  and  Flames. 

As  Gravity  makes  the  Sea  flow 
round  the  denfer  and  weightier  Parts 
of  the  Globe  of  the  Earth,  fo  the  At- 
tradlion  may  make  the  watry  Acid 
flow  round  the  denfer  and  comparer 
Particles  of  the  Earth  for  compofing 
the  Particles  of  the  Salt.  For  other- 
wile  the  Acid  would  not  do  the  Office 
of  a  Medium  between  the  Earth  and 


future  Time,  is  a  Tafk  with  the 

greac- 

common  Water,  for  making  Salts  dif- 
folvable  in  the  Water  ;  nor  would  Salt 
of  Tartar  readily  draw  off  the  Acid 
from  diflblved  Metals,  nor  Metals  the 
Acid  from  Mercury.  Now,  as  in  the 
great  Globe  of  the  Earth  and  Sea,  the 
denfeff  Bodies  by  their  Gravity  fink 
down  in  Water,  and  always  endea¬ 
vour  to  go  towards  the  Centre  of  the 
Globe  •  fo  in  Particles  of  Salt,  the 
deiifeft  Matter  may  always  endeavour 
to  approach  the  Centre  of  the  Parti¬ 
cle  :  So  that  a  Particle  of  Salt  may  be 
compared  to  a  Chaos,  being  denfe, 
hard,  dry  and  earth v  in  the  Centre.: 
and  rare,  foft,  moil!  and  watry  in  the 
Circumference.  And  hence  it  feerns 
to  be,  that  Salts  are  of  a  Jailing  Na¬ 
ture,  being  fcarce  deflroyed,  unlefs 
by  drawing  away  their  watry  Parts  by 
Violence,  or  by  letting  them  foak  in¬ 
to  the  Pores  of  the  central  Earth,  by 
a  gentle  Heat  in  Putrefaftion,  until 
the  Earth  be  diflblved  by  the  Water, 
and  feparated  into  fmaller  Particles, 
which  by  Reafon  of  their  Smalfnefs, 
make  the  rotten  Compound  appear  of 
a  black  Colour.  Hence  alfo  it  may 
be,  that  the  Parts  of  Animals  and  Ve¬ 
getables  preferve  their  fevcral  Forms, 
and  affimilate  their  Nourifhment,  the 
foft  and  moiil  Nourifhment  eaflly 
changing  its  Texture  by  a  gentle  Heat 
and  Motion,  till  it  becomes  like  the 
denfe,  hard,  dry  and  durable  Earth 
in  the  Centre  of  each  Particle.  But 
when  the  Nourifhment  grows  unfit  to 
be  a  ifi  inflated,  or  the  central  Earth 
grows  too  feeble  to  affimilate  it,  the 

O 

Motion  ends  in  Confufign,  Putrefac¬ 
tion  and  Death. 
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greateft  Mathematicians  of  the  prefent  Age,  next  to  infbperable. 
Could  thisbeunade  ealiiy  practicable,  the  geographical  Situation 
of  Places  on  the  Earth’s  Globe,  and  the  Art  of  Navigation  would 
be  more  certain.  She  is  an  opake  Body,  having  her  Light  from 
the  Sun,  but  continually  prefents  the  fame  Face  toward  our 
Earth,  turns  round  her  own  Axis  exadly  in  the  fame  Time  in 
which  hie  makes  a  Revolution  round  her  Orbit,  from  which  it 
has  been  thought  that  fhe  abounds  with  magnetical  Matter  like 
our  Earth,  and  that  her  Pofition  is  directed  thereby.  One  half 
of  her  Surface  is  illuminated  by  the  Sun,  the  other  half  is  dark. 
That  Side  facing  our  Earth,  hath  abundance  of  Irregularities 
and  Protuberances  with  Light  and  dark  Spots,  which  have  been 
taken  for  Mountains,  woody  or  rufhy  Plains,  Lakes  and  Seas 
of  great  Amplitude  and  Extent,  alfo  round  Cavities,  dark  at 
Bottom,  many  Leagues  wide,  of  great  Depth,  with  conical 
Mounts  in  the  Midfl  which  have  been  taken  for  deep  Pits,  fome 
dry  and  others  partly  filled  with  Water.  This  Planet  is  very 
irregular  in  her  apparent  Motion,  receding  360  Degrees,  and 
traverfing  through  all  the  Signs,  with  wide  Excurfions  from 
North  or  South  in  about  27  ~  Days,  in  which  Time  fhe  finifhes 
a  Revolution  round  the  Earth,  her  Orbit  being  inclined  to  that 
of  the  Earth,  under  an  Angle  of  5  ~  Degrees,  and  the  Time 
of  her  coming  to  the  South,  about  53  Minutes  later  every  Day 
than  the  preceding  one.)  She  appears  largeft  when  riling  or 
fetting  (as  doth  the  Sun)  but  meafures  lefs  in  Diameter  then, 
than  when  fhe  is  in  the  Zenith  ;  the  Caufe  of  this  is  the  Na¬ 
ture  and  Properties  of  Vifion.  At  the  autumnal  Equinox  fhe 
riles  about  the  fame  Hour  for  feveral  Days  together,  which 
is  occa honed  by  the  Pofition  of  her  Orbit,  the  Pofition  of  the 
Earth  s  Orbit,  and  the  Pofition  of  the  Horizon  at  that  Time, 
and  as  this  is  about  the  Time  of  Harveft,  (he  is  then  called 
the  Harveft  or  Hunter’s  Moon.  She  calls  a  very  long  conical 
Shadow,  which  falls  on  the  Earth,  when  fhe  is  between  the  Sun 
and  Earth,  this  makes  an  Eclipfe  of  the  Sun,  the  Earth  alfo 
calls  a  much  larger  conical  Shadow,  which,  when  it  is  between 
the  Moon  and  Sun,  falls  on  the  Moon  and  makes  an  Eclipfe 
of  that  Luminary.  The  Moon  appears  to  have  neither  Clouds 
nor  Vapours,  and  therefore  is  thought  to  have  no  Atmofphere, 
or,  if  any,  but  a  very  thin  one,  nor  is  it  known  whether  die  is 
inhabited,  although  generally  fuppofed  to  be  fq,  like  our  Earth. 
Other  Particulars  relating  to  this  Planet,  may  be  feen  in  the 
following  Tables. 
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35.  Mars  is  the  fourth  Planet  in  the  folar  Syftem,  and 
moves  round  the  Sun  between  the  Orbits  of  the  Earth  and  Ju¬ 
piter.  He  is  much  lefs,  and  alfo  lefs  denfe  than  our  Earth,  to 
which  he  comes  very  near  in  Perigeon,  and  therefore  fometimes 
appears  large,  red  and  fiery,  and  at  other  Times  very  fmall. 
He  has  an  Atmofphere  with  a  large  dark  Spot  in  the  Middle 
of  his  Face,  and  other  Irregularities,  which  probably  are  Seas 
and  inhabited  Lands.  Other  Particulars  relating  to  this  Planet, 
may  be  feen  in  the  following  Tables. 

36.  Jupiter  is  the  fifth,  and  by  far  the  largeft  Planet  in 
the  folar  Syftem,  he  moves  round  the  Sun,  between  the  Orbits 
of  Mars  and  Saturn ,  and  has  but  a  twenty-feventh  Part  of  the 
Heat  from  the  Sun  that  we  have.  He  has  a  rough  Face  with 
dark  Spots,  and  three  dufkifh  Belts,  or  Girdles,  eroding  his  Bo¬ 
dy,  all  which  are  fubjedt  to  fmall  Changes  and  Alterations, 
and  are  therefore  thought  to  be  Clouds  and  Vapours  fwiming 
in  his  Atmofphere  *,  if  fo,  this  Planet  muff  enjoy  great  Serenity 
of  Weather,  but  if  they  adhere  to  his  Body,  great  Diforder  and 
Confufion  of  Lands  and  Waters,  he  having  all  the  other  Pro¬ 
perties  of  a  habitable  World.  Four  Moons,  or  Satellites, 
are  continually  moving  round  this  Planet,  as  the  Moon  moves 
round  our  Earth,  all  of  which  are  within  Jupiter's  Blaze  and  in- 
vifible  to  the  naked  Eye,  but  are  feen  through  a  Telefcope,  in 
a  right  Line  with  each  other  and  Jupiter  ?  except  when  they 
are  hid  behind  his  Body,  in  his  Shadow,  or  in  his  Rays,  which 
latter  Place  renders  them  obfeure.  The  Immerfions  and  Erner- 
fions  of  thefe  Satellites  furnifh  frequent  Opportunities  for  taking 
the  Longitudes  of  Places  at  Land  wherever  the  Eclipfes  can  be 
obferved,  the  Immerfions  being  always  to  be  oblerved  when 
Jupiter  is  more  Weft,  and  the  Emerfions  when  he  is  more  Eaft 
than  the  Sun,  and  thefe  would  anfwer  the  fame  End  at  Sea,  and 
make  the  Art  of  Navigation  perfedl,  could  good  Telefcopesbe 
ufed  fo  as  to  keep  the  P|anet  and  Satellites  in  View  on  the 
Ocean.  Other  Particulars  relating  to  this  Planet,  may  be  feen 
in  the  following  Tables. 

37.  Saturn  is  the  fixth  and  higheft  primary  Planet  in  the 
folar  Syftem.  He  is  much  larger  than  either  of  the  Planets  ex¬ 
cept  Jupiter i  and  moves  round  the  Sun  in  an  Orbit  ot  vaft  Ex¬ 
tent,  between  the  Orbit  of  Jupiter  below,  and  the  fixed  Stars, 
which  are  at  an  immenfe  Diftance  beyond  him.  He  is  lefs  denfe 
than  our  Earth,  and  has  but  little  more  than  a  hundredth  Part 
of  the  Heat  and  Light  that  we  enjoy,  and  therefore  his  polar 

E  Re- 
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Regions  muft  be  as  many  Times  intenfly  cold  as  at  the  Poles 
of  the  Earth's  Globe.  He  appears  Imall,  whitifh  and  dull, 
with  an  irregular  Surface  like  the  other  Planets,  and  probably 
hath  Inhabitants.  This  Planet  has  a  large  and  wonderful 
Ring  of  folid  Matter  encompading  his  Body,  without  any 
where  touching  it,  of  which  extraordinary  Phenomenon  va¬ 
rious  Conjectures  have  been  made,  but  nothing  certain  is  yet 
known.  Five  Satellites,  or  Moons,  alfo  continually  move 
round  his  Body,  like  the  Satellites  of  Jupiter  round  Jupiter's 
Body,  the  Immerfions  of  which  can  only  be  feen  when  he  is 
Welt  before  the  Sun,  and  the  Emerfions  when  lie  is  Eaft  after 
the  Sun.  Their  Ufes  being  the  fame  with  thofe  of  Jupiter ,  but 
not  fo  vifible.  Other  Particulars  relating  to  this  Planet,  may 
be  feen  in  the  following  Tables. 

38.  Comets,  or  Blazing-liars,  are  wandering  Planets,  which 
move  round  the  Sun,  in  elliptical  Orbits  which  are  very  eccen¬ 
tric,  and  in  their  Motions  they  are  regulated  by  the  fame  Laws 
as  the  other  Planets^  Thefe  Bodies  are  very  numerous,  therr 
Orbits  varioufly  inclined,  and  it  is  quite  uncertain  when  they 
will  appear,  their  true  Theory  being  but  of  late  difcovered,  and 
their  periodic  Revolutions  not  yet  obferved,  befide  which  they 
are  accelerated  and  retarded  in  their  Motions  by  the  Actions  of 
the  other  Planets,  which  will  always  make  the  Time  of  their  Re¬ 
turn  very  uncertain.  They  are  opake  Bodies,  having  their  Light 
from  the  Sun,  appear  under  different  Forms  and  different  Co¬ 
lours,  generally  with  a  long  fiery  Tail  or  Blaze,  which  makes  a 
very  frightful  Appearance  in  the  Heavens,  in  a  dark  Night 
when  the  Sky  is  clear.  Some  of  them  crofs  the  Orbits  of  the 
Planets,  defcend  to  their  Perihelia  nearer  the  Sun  than  Mercu¬ 
ry,  and  are  there  above  2000  Times  hotter  than  red-hot  Iron, 
from  thence  afcend  to  their  Aphelia,  immenfly  far  beyond  the 
Regions  of  Saturn,  and  are  there  moft  intenfiy  cold.  Their 
Tails  are  produced  of  the  inflameable  Matter  of  their  Bodies  and 
Atmofpheres,  which  flies  off  in  fiery  Vapours  by  the  Action  of 
the  folar  Rays,  and  is  fo  exceedingly  rarified  as  to  be  able  to 
produce  no  bad  Confequences  on  our  Earth,  fhould  it  ever  hap¬ 
pen  to  be  invelloped  therein  at  a  confiderable  Dillance  ;  which 
poffibly  may  be,  for  thefe  Bodies,  croffing  the  folar  Syftem  in 
all  Directions,  may  fbrike  againft  the  Planets,  and  therefore  our 
Earth,  the  Effects  of  which  might  be  the  uniting  of  the  Bodies 
and  their  Centres  of  Gravity  into  one,  the  Removal  of  the 
Oceans  to  other  Parts  of  the  Earth’s  Globe,  and  great  Deva- 
,  '  Hationi 
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Nation  within,  and  on  the  Surface  of  our  Globe.  Otherwife, 
the  centripetal  Force  of  eac'h  Body,  or  a  repul  five  Power  in 
both,  may  conftrudt  a  new  Orbit  for  each,  and  the  fcattered 
Fragments  be  carried  away  with  them.  Such  a  Salute  we  hope 
will  never  happen  to  our  Earth.  The  Origin  and  Ufe  of  thefe 
Bodies  is  not  known,  but  they  are  thought  to  fall  freely  into  the 
Sun,  after  making  a  great  Number  of  irregular  Gyrations  round 
his  Body,  and  that  they  are  conftant  Supplies  to  him  of  frefh 
Fuel  for  maintaining  his  Blaze.  Other  Particulars  relating  to 
Comets,  may  be  feen  in  the  following  Tables. 

39.  The  Fixed  Stars,  are  thofe  apparently  fmall,  lucid, 
twinkling  Lights,  which  bedeck  the  Heavens  when  the  Moon 
doth  not  Ihine,  and  the  Sky  is  clear.  They  appear  to  rife  and 
fet,  or  move  round  the  Axis  of  our  Earth  in  twenty-four  Hours 
from  Eaft  to  Weft,  like  the  Sun  and  Planets,  which  is  occa- 
ftoned  by  the  Earth's  Rotation  from  Weft  toEaft,  and  are  faid 
to  be  fixed,  becaufe  they  continually  keep  the  fame  Pofition  a- 
mong  thecnfelves.  The  more  vifible  Ones  are  but  few,  thofe 
invifible  to  the  naked  Eye  are  innumerable,  when  looked  at 
through  good  Telefcopes.  They  all  fhine  with  a  native  Luftre, 
have  no  dependance  on  our  Sun  or  any  Part  of  thefolarSy- 
ftem,  appear  like  lucid  Points  through  the  beft  Telefcopes, 
and  probably  are  fo  many  Suns,  each  having  his  Planets  and 
Cornets  like  ours.  The  Diftance  of  thefe  Stars  is  at  leaft 
40,000  /Times  greater  than  the  Diftance  of  .the  Sun  from 
us  ;  the  Time  which  the  Rays  of  Light  take  in  coming  from 
them  to  us  is  fix  Years,  at  the  Rate  of  10,000000  Miles  per 
Minute,  and  their  Diftance  from  the  Sun  fo  great,  that  at  either 
of  them  he  appears  but  a  lucid  Point,  as  they  do  to  us,  and 
Ninety-nine  hundredths  of  the  intermediate  Diftance  is  dark 
Night.  Many  bright  Places  are  alfo  obferved  in  the  Heavens, 
which,  when  viewed  through  good  Telefcopes,  appear  to  be 
innumerable  Multitudes  of  fmall  Stars,  of  which  the  milky  Way 
is  one  continued  Band  or  Girdle  pafhng  quite  round  the  Hea¬ 
vens.  All  the  fixed  Stars  have  an  apparent  Motion  in  a  Direc¬ 
tion  parallel  with  the  Ecliptic,  at  the  Rate  of  about  50  Seconds 
of  a  Degree  per  Annum,  by  which  they  are  continually  alter¬ 
ing  their  Longitudes,  right  Afcenfions  and  Declinations,  but 
their  Latitudes  remain  invariable,  or  nearly  fo ;  befides  this, 
they  appear  to  defcribe  a  fmall  Ellipfis  round  their  true  Places 
in  the  Heavens,  which  is  occafioned  by  the  Abberation  of  Lights 
Ot  its  coming  Irom  thofe  Stars  to  us. 

E  2  Ta- 
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TABLES  of  the  Solar  System. 

40.  stable,  fhewing  the  great  eft ,  mean^  and  leaft  Diftances  of 
the  'primary  Planets  from  the  Sun 3  with  their  Eccentricities  in 
Miles. 


Mercury 

Venus 

Earth 

Mars 

Jupiter 

Saturn 


Moon 


Greateft  Diftance. 
Mill.  Thouf. 

37.752.480 

58.960.710 

82.402.920 

i34-77i*85° 

441.458. 910 

8 1 6.757.020 


Mean  Diftance. 
Miles. 

3i.445.lOO 
58.59O.OOO 
8l.000.000 
i23.4i8.89O 
42i.289.IOO 
77  2.578.000 


Leaft  Diftance. 
Miles. 

24.857.280 
58.O94.OIO 
79.597.080 
I  I  1. 94I. I9O 
4OO.89O.060 
729.254.36° 


Eccentricity. 

Miles. 

6.455.7°° 

427.770 

1.370.52° 

I  I.42I.OOQ 
2O.29O.5OO 
44.307.OOO 


The  like  for  the  Moon  from  our  Earth. 

I  258-i3iI  240.675I  223.734)  17.016 


41.  A  Table,  fhewing  the  Diameters  of  the  Sun  and  Planets  in 
Miles ,  and  alfo  the  Surface ,  Magnitude  and  Quantity  of  Matter 
in  each ,  the  Surface  and  Magnitude  of  our  Earth  being  i,  or 
Unity. 


Diameters. 

Surfaces. 

Magnitud. 

Sun 

763.460  Miles 

9.241 

888.3OO 

Mercury 

2.460 

I 

I  O’ 

I 

3  3 

Venus 

7.906 

nearly  1 

nearly  1 

Earth 

7.942 

1 

1 

Mars 

d  zj. 

T 

3 

1 

•y 

Jupiter 

8 1  *  1 55 

104 

1066 

Saturn 

67.870  . 

73 

624 

Moon 

2.175 

1 

V  T 

*  O 

1 

To 

Quant.  Matt. 

200.000 

1 

To 

4- 

5 

I 

X 

1  3 

214 

76 

I 

4-  O 


42.  A  Table,  fhewing  how  many  Miles  the  Planets  move  in  their * 
Orbits ,  per  Day ,  Hour  and  Minute ,  at  a  Mean. 

Per  Minute. 

I. 515 

J. OQ5 

985 

746 
407 

301 

if 


Mercury 

Venus 

Earth 

Mars 

Jupiter 

Saturn 


Per  Day. 

Per  Hour. 

2.181  /St  8 

9O.909 

1.576.837 

65.7OI 

1-395-307 

58.138 

1.074.235 

44.759 

587.189 

24.466 

433-301 

I  8.O54 

52  833 

.  2.201 

29 
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43.  A  Table,  flowing  the  Planets  daily  mean  Motions ,  with  the 
Number  of  Miles  they  are  drawn  from  their  Re'clihnear  Direc¬ 
tions  per  Hour ,  their  Denfities ,  Light  and  Heat ,  compared  with 
cur  Earth . 


Sun 

Daily  Motions. 

at  reft. 

Hourly  Grav. 

at  reft. 

Denficies. 

1 

T 

Light  &  Heat. 
45.000 

Mercury 

4°  5'  32" 

129  Miles 

l-rfr 

7 

Venus 

1  36  8 

36± 

4 

T 

2 

Earth 

0  59  8 

25 

I 

1 

Mars 

0  3 1  57 

8 

7 

To- 

4 

TT 

Jupiter 

0  4  59 

7  T 

X  O  0 

I 

TP 

c 

TT 

Saturn 

0  2  0 

a  1 

1  0  0 

1 

*6* 

* 

9  0 

Moon 

13  9  24 

IO 

I 

44.  yf  T  a  b  l  e  ,  flowing  the  Limes  in  which  the  Planets  move  round 
the  Sun ,  alfo  round  their  own  Axis . 


Sun 

Rotations  round 
their  own  Axes. 
Days.  Hrs.  Min. 

Revolutions  round 
the  Sun. 

at  reft. 

25  5 

0 

Days.  Hrs.  Min. 

Mercury 

0  6 

0 

87  23  I 6 

Venus 

0  23 

0 

224  l6  49 

Earth 

0  23 

56 

365  5  49 

Mars 

1  0 

40 

686  23  27 

Jupiter 

P  9 

56 

433 2  12  20 

'Saturn 

29  10 

1 

10759  6  36 

Moon 

2  7  7 

45 

27  7  45 

round  the  Earth, 

45*  //Table  of  the  Inclination  of  the  Planets  Orbits ,  to  the  Plane 
of  the  Ecliptic 3  the  Inclination  of  their  Axis  to  their  own 

Orbits , 


Inc.  to  Ecliptic. 

0  / 

Axes  Inc.  to  their  own 
Orbits. 

Sun 

87  30 

At  reft. 

Mercury 

6  54 

Not  known. 

Venus 

*3 

24 

Not  known. 

Earth 

coincident 

66°  30/ 

Mars 

1  52 

Perp.  nearly. 

Jupiter 

1 

20 

Perp.  nearly. 

Saturn 

2  30 

3 1 0  oo' 

Moon. 

5  18 

Right  Ang.  nearly. 

3° 
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4  6.  A  Table  of  the  Sun  and  Planets  great  eft  and  leaft  apparent 
Diameters ,  as  viewed  from  the  Earth. 


Sun 

Mercury 

Venus 

Mars 

'Jupiter 

Saturn 

Moon 


Diamet.  in  Perigeon. 


32 

O 

I 

o 

o 

o 

29 


47 
1 1 

5 

20 

24 

19 

24 


// 


o 

48 

58 

50 

1 2 

40 

o 


/// 


Diamet.  in  Apogeon. 


3  1 

O 

O 

o 

9 

o 

33 


40 

4 

9 

2 

14 

14 

40 


// 


o' 

4 

34 

46 

36 

1 1 

o 


/// 


47.  A  Tab  l  e,  fhewing  the  Places  of  the  Planets  Nodes  and  Aphe - 

Hums . 


Nodes. 

54" 

Apheliums. 

d4 

Mercury 

b 

15° 

1' 

13° 

i 

Venus 

IT 

14 

25 

54 

/VW 

'Wv' 

4 

l9 

54 

Earth 

None. 

%CP 

8 

I 

10 

Mars 

b 

18 

29 

54 

ne 

0 

31 

54 

Jupiter 

s 

7 

*9 

54 

9 

9 

54 

Saturn 

$ 

2 1 

49 

54 

27 

49 

54 

48.  Fable,  fhewing  the  mean  Diftances  of  Jupiter5 j  Satellites 
from  his  Centre ,  /#  Diameters  of  his  Body ,  the  Dimes  of 

their  Revolutions  round  him . 


Satellites, 

Firfl: 

Second 

Third 

Fourth 


Diftances. 

Days. 

Revolutions, 
Hrs.  / 

n 

24 

0 

I 

I 

18 

27 

34 

4t 

3 

13 

*3 

42 

7^ 

7 

3 

42 

36 

124 

1 6 

16 

32 

9 

Magnit. 


2 


3 

1 

4 


t 

49.  yf  Table,  fhewing  the  Weights  of  equal  Quantities  of  Mat¬ 
ter,  on  the  Surface  of  each  Planet. 


Weights, 

Mars 

Sun 

25 

Mercury 

1 

Jupiter 

Venus 

4 

5 

Saturn 

Earth 

I 

Moon 

i 

Weights* 

1 

T 

2 


PLANISPHERES. 


3* 


50.  ^Table,  /hewing  the  Mean  Difiances  of  Saturn’j  Satellites 
from  his  Centre ,  in  Diameters  of  his  Ring  ;  and  the  Times  of 
their  Revolutions. 


The  Diftance  of  Saturn's  Ring  from  his  Body  21.000  Miles. 

Breadth  or  Thicknefs  of  the  Ring  —  21.000 

Diameter  of  the  Ring  palling  thro5  Saturn  152.000 
Inclination  of  the  Ring  to  the  Ecliptic  3 1  °. 


Satellites. 

Pittances. 

Revolutions, 

Days. 

Hrs. 

1 

n 

Firft 

1  9 

“TV 

I 

21 

l8 

2  6 

Second 

2 

17 

41 

IO 

Third 

ii4 

4 

12 

25 

IO 

Fourth 

4 

*5 

22 

41 

28 

Fifth 

T  D  ^ 

I  I  -j-g 

79 

7 

46 

O 

* 


51.  A  Table,  j hewing  in  how  long  Time  each  of  the  Vianet  s  are 

conjoined  with  the  Sun. 

'  1 

Mercury  ,  in  a  Conjunction  of  the  fame  Kind,  in  1 15  Days. 

Venus ,  in  a  Conjunction  of  the  fame  Kind,  in  584  Days. 
Mars ,  in  Conjunction  with  the  Sun,  every  780  Days. 
Jupiter ,  in  Conjunction  with  the  Sun,  every  398  Days. 
Saturn ,  in  Conjunction  with  the  Sun,  every  378  Days. 


/ 

52.  A  Tab l e ^JJoewing  how  many  Degrees  the  Sun  is  ufually  under 
the  Horizon ,  before  the  Planets  and  Stars  appear . 


Moon  is  often  fecn  in  the  Day-time. 

Venus  when  horned  about  — —  — » 

Jupiter  and  Mercury  - —  — — « 

Saturn  and  Mars  — —  — 

Stars  of  the  Firft  Magnitude  — 

Second  - —  - —  — 

Third  —  —  — 

Fourth  — —  - 

Fifth  —  —  — 

Sixth  —  —  ■ — 

Beginning  and  End  of  Twilight  — ■ — 


D  * 

IO°. 

11°. 

12". 

13°. 

I4°* 

•K-  O 

*5  - 
160. 

170. 

1 8°. 


J 
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53.  ^Table,  floewing  the  Increafe  of  Heat  toward  the  Equinoc¬ 
tial  L  iney  and  its  Decreafe  toward  the  Poles ,  when  the  Sun  is 
in  the  Equator  according  to  the  Obliquity  of  the  folar  Rays . 


Latitude. 

Quantity  of  Heat 

o°  — 

-  20.000 

II 

( 

-  I9.696 

20  - 

-  .18.796 

30 

17.321 

40 

15-321  v 

50 

12.155 

60  - 

- -  10.000 

70 

- -  6.140 

80  ■ — 

3-473 

90  — 

-  0.000 

This  Table  will  be  alike  ufeful 
for  any  Time  when  the  Sun  is  not 
‘in  the  Equator,  if  due  Allowance 
be  made  for  his  Declination. 


54.  A  Table,  floewing  when  Venus  and  Mercury  may  be  feenin 
the  Sun's  Dijque ,  and  at  what  Diftance  from  his  Centre . 


Planets. 

Times. 

1 

Ii  m 

Central  Diftance. 

/  // 

Venus 

1761 

June  6, 

11  ill 

5  55  Morn. 

9  if 

4  15  above. 

Venus 

1769 

6, 

11  0  Even. 

15  43  below. 

Mercury 

1769 

AW  9, 

10  10  Even. 

7  24  below. 

Mercury 

1  776 

AW  2, 

10  19  Even. 

15  23  above. 

Mercury 

1782 

AW  12, 

3  44  Even. 

15  27  below. 

Mercury 

I  786 
/ 

May  4, 

'  6  57  Morn. 

12  43  below. 

Mercury 

1789 

ZW  6,. 

3  53  Even. 

7  20  above. 

Mercury 

1 799 

7, 

2  34  Aftern. 

412  above. 

Venus 

1996 

June  10, 

1  13  Aftern. 

13  36  above. 

Venus 

2004 

8, 

7  18  Morn. 

622  below. 

Venus 

2109 

Dec .  1 3, 

2  56  Aftern. 

14  36  below. 

Venus 

2117 

Dec .  1 1 , 

4  3  Morn. 

1 0  5  above. 

Tables  of  the  Comet  s,  and  alfo  Tables  for  finding  the  Moon's 
Place ,  and  thereby  the  Tides  for  many  Tears  to  come.,  are  infer - 
ted  farther  on. 


G  £  O- 
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Geographical  Definitions. 

55.  ^SoT^AVING  in  the  foregoing  Part  of  this  Treatife, 
h  ^  given  a  particular  Account  of  the  Laws,  Periods, 
Phfhnces,  Velocities  and  other  AfFedions  of  the 
$Lsk.  sb. M  celeftial  Bodies,  and  fhewn  how  the  various  Phe¬ 
nomena  of  the  Earth  and  Heavens  do  primarily  arife  from  the 
eftablifhed  Laws  of  Matter  and  Motion  ;  I  fhall  now  introduce 
fuch  Definitions  as  are  neceflary  for  underftanding  the  Sciences 
of  Geography,  Aftronomy,  and  others  depending  on  them. 
And,  becaufe  in  the  Conftrudtion  of  the  terreftrial  and  cdeftiai 
Globes,  of  which  the  univerfal  Planifpheres  are  Reprefentatives, 
and  in  all  Treatifesof  their  Ufes,  a  peculiar  Refped  has  been 
had  to  the  apparent  Motion  of  the  Sun,  Moon  and  Stars  round 
our  Earth  in  24  Hours,  although  at  the  fame  Time  there  be 
not  wanting  fufficient  Evidence  to  evince  that  this  Phenomenon 
is  principally  owing  to  the  Motion  of  the  Earth  itfelf:  I  lhail 
therefore,  for  the  Sake  of  Eafe  and  Analogy,  introduce  the 
Ufes  of  thefe  Planifpheres  upon  the  fame  Plan. 

56.  A  Circle ,  great  or  fm'all,  is  fuppofed  to  be  divided  into 
360  equal  Parts,  called  Degrees,  each  of  thefe  Degrees  into  60 
equal  Parts,  called  Minutes,  and  each  of  thefe  Minutes  into  60 
equal  Parts,  called  Seconds.  And^when  a  Circle  is  the  greateft 
that  can  be  drawn  on  the  Surface  of  a  Globe,  it  is  called  a  great 
Circle ,  but  otherwife,  a  lejfer  Circle  of  the  Sphere.  The  Earth 
hath  two  Points  in  its  Surface,  diametrically  oppofite  to  each 
other,  called  its  Poles,  the  one  North,  the  other  South.  A 
ftraight  Line,  drawn  from  Pole  to  Pole,  and  through  the  Cen¬ 
tre  of  the  Earth,  is  called  the  Earth's  Axis ,  or  Axis  of  the 
World.  The  Equinoctial^  or  Earth’s  Equator,  is  a  great  Circle, 
having  all  its  Parts  90  Degrees  from  each  Pole,  and'  dividing 
the  Surface  of  the  Earth’s  Globe  into  two  Hemifpheres,  the 
one  North,  the  other  South.  Meridians  are  great  Circles  paf- 
fing  through  the  two  Poles,  and  dividing  the  Earth  into  two 
Hemifpheres,  the  one  Eaft,  the  other  Weft.  The  fenfible  Ho - 
rizony  is  that  Circle  which  divides,  the  upper  and  vifible  Part  of 
the  Heavens  from  the  lowed  and  inviftble.  The  rational  Hori- 
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zon  is  parallel  to  the  fenfible  Horizon,  but  below  it,  by  half  the 
Earth’s  Diameter.  The  Tropic  of  Cancer  is  a  leffer  Circle,  23  4- 
Degrees  North  of  the  Equinodial,  and  parallel  therewith.  The 
Tropic  of  Capricorn  is  a  leffer  Circle,  234-  Degrees  South  of  the 
Equinodial,  and  parallel  therewith.  The  Arctic  Circle  is  a  lef¬ 
fer  Circle,  234  Degrees  from  the  North  Pole,  and  the  Antarc¬ 
tic  Circle  is  a  leffer  Circle,  234*  Degrees  from  the  South  Pole. 
The  Poles,  Axis,  Equator,  Tropics  and  polar  Circles  being  extend¬ 
ed  into  the  Heavens,  have  like  Names  for  the  celeftial  Sphere. 

57.  The  torrid  Zone,  is  all  that  Space  of  the  Earth  and  Sea  be¬ 
tween  the  Tropics  of  Cancer  and  Capricorn.  The  North  temperate 
Zone ,  is  that  Space  between  the  Tropics  of  Capricorn  and  the 
ardic Circle.  The  South  temperate  Zone ,  is  that  Space  between  the 
Tropic  of  Capricorn  and  the  antardic  Circle.  The  North  frigid 
Zone ,  is  that  Space  between  the  North  Pole  and  the  ardic  Circle. 
And  the  South  frigid  Zone ,  is  that  Space  between  the  South  Pole 
and  the  antardic  Circle.  The  Latitude  of  a  Place,  is  its  Didance 
from  the  Equator  on  a  Meridian  in  Degrees  and  Minutes.  Pa¬ 
rallels  of  Latitude  are  leffer  Circles  parallel  to  the  Equinodial. 
The  Longitude  of  a  Place,  is  the  Number  of  Degrees  and  Minutes 
from  the  Place  to  a  firfb  Meridian,  counting  on  a  parallel  of  La¬ 
titude.  Difference  of  Latitude,  is  the  Number  of  Degrees  and 
Minutes  which  one  Place  lieth  more  North  or  South  than  the 
other.  And  Difference  of  Longitude,  is  the  Number  of  Degrees 
and  Minutes  of  Longitude,  which  one  Place  lieth  more  Eaft  or 
Weft  than  the  other. 

58.  Climates  are  certain  Spaces,  each  of  which  is  contained  be¬ 
tween  two  parallels  of  Latitude,  the  longed;  Day  in  the  Middle 
of  one  Climate  being  half  an  Hour  longer  or  fhorter  than  the 
longed  Day  in  the  Middle  of  the  next  adjacent  Climate.  There 
are  48  of  thefe,  24  from  the  Equator  to  each  Pole.  Befides 
which,  there  are  12  others,  6  from  each  polar  Circle  to  its 
Pole,  whofe  Breadths  are  fuch,  that  the  Sun  appears  to  one  a 
Month  fooner  than  it  appears  to  the  next  adjacent  one,  in  his  Re¬ 
turn  from  the  remoter  Pole.  Amphifcii,  are  fuch  as  inhabit  the 
torrid  Zone,  their  Shadows  being  cad  either  North  or  South. 
Perifcii ,  are  fuch  as  inhabit  the  frigid  Zone,  their  Shadows 
moving  round  them.  Heterofcii,  are  fuch  as  inhabit  the  tempe¬ 
rate  Zones,  their  Shadows  being  cad  only  Gne  Way.  Anioecii , 
are  fuch  Inhabitants  as  live  under  the  fame  Meridian,  but  on 
different  Sides  of  the  Equator,  and  equally  didant  therefrom  ; 
having  the  fame  Hour  of  Day  or  Night.  Perioeciiy  are  fuch 
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Inhabitants  as  live  in  the  fame  Parallel  of  Latitude,  but  on  dif¬ 
ferent  Sides  of  the  fame  Meridian,  their  difference  of  Longitude 
being  180  Degrees.  Antipodes ,  are  fuch  Inhabitants  as  are  dia¬ 
metrically  oppofite  to  each  other  on  different  Sides  of  the  Earth’s 

Globle. 

59.  A  right  Sphere ,  is  when  the  Poles  of  the  World  are  in 
the  Horizon.  A  parallel  Sphere,  is  when  the  Equator  is  in  the 
Horizon.  An  oblique  Sphere ,  is  when  neither  the  Poles  nor  the 
Equator  are  in  the  Horizon.  When  a  Perfon  faceth  the  North 
Point  of  the  Horizon,  his  Right-hand  direbls  toward  the  Eaft , 
his  Left-hand  toward  the  Weft,  and  behind  him  is  the  South . 
Thefe  are  called  the  four  Cardinal  Points,  between  which  are 
feven  others,  making  in  all  32,  being  1 1  ~  Degrees  diftant  from 
each  other,  as  in  the  following  Tables.  Of  the  Cardinal  Points, 
Geographers  refpedt  the  North,  Aftronomers  the  South,  Augurs 
the  Eaft,  Poets  the  Weft.  Bearing ,  is  that  Point  of  the  Com- 
pafs  on  which  one  Place  lieth  from  another.  Diftance ,  is  the 
Number  of  Miles  or  Degrees  of  the  Equator,  meafuring  from 
one  Place  to  another.  Rhombs,  fometimes  called  Loxodromi- 
ques,  are  curve  Lines,  leading  from  one  Place  to  another,  and 
cutting  ail  the  Meridians  through  which  they  pafs  at  equal 
Angles. 

60.  A  Continent,  is  a  great  Extent  of  Earth,  not  divided  by 
the  Sea,  having  many  Countries  and  Kingdoms.  And  an  Ocean , 
or  Sea,  is  a.  great  and  general  Colledtion  of  Waters.  An  IJiand , 
is  a  Part  of  the  Earth  encompaffed  round  with  Water.  And  a 
Lake ,  is  a  Traff  of  Water  encompaffed  by  Lands.  A  Promon¬ 
tory,  is  a  Part  of  the  Continent  extending  itfelf  into  the  Ocean. 
And  a  Bay,  is  a  Part  of  the  Ocean  extending  itfelf  between 
Lands.  A  Peninfula,  is  a  Part  of  the  Earth  almoft  furrounded 
by  Water,  but  joined  to  the  Continent  by  a  narrow  Neck  of 
Land,  called  an  Ifthmus.  And  a  Gulph,  is  a  Part  of  the  Ocean 
almoft  furrounded  by  Lands,  but  joined  to  the  Ocean  by  a  nar¬ 
row  Neck  of  Water,  called  a  Streight.  Mountains,  Vallies, 
Moraffes,  Rivers,  Rivulets,  Springs,  &c.  are  generally  well 
known,  and  therefore  need  not  to  be  placed  with  the  aforegoing 
Definitions. 
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Astronomical  Definitions. 

6i.  ^OJGJO^HE  celeftial  Equator ,  is  a  great  Circle  in  the  Hea- 
^  T  vens,  coincident  with  the  Plane  ot  the  Earth’s 
u\*/ Equator  produced,  and  dividing  the  Heavens  into 
two  equal  Parts,  called  the  northern  and  fouthern 
Hemifpheres ,  The  Poles  of  the  celeftial  Equator  are  two  Points 
in  the  Heavens,  diametrically  oppoftte  to  each  other,  the  one 
above  the  Horizon,  and  the  other  below  the  Horizon  in  any 
Latitude.  The  Axis  of  the  World,  is  an  imaginary  Line  drawn 
thro’  the  Earth’s  Centre  from  Pole  to  Pole.  The  celeftial  Meri¬ 
dians  are  great  Circles  crofting  the  Equator  and  meeting  at  the 
Poles.  The  Ecliptic ,  is  a  great  Circle  cutting  the  Equator  in  two 
oppoftte  Points  under  an  Angleof  23  4  Degrees,  and  having  the 
12  Signs,  Aries  y,  Taunts  b,  Gemini  jt,  Cancer  $,  Leo  Si , 
Virgo  n?,  Libra  =cs,  Scorpio  m ,  Sagittarius  X ,  Capricorn  \y, 
Aquarius  csss ,  Pifces  X .  The  Zodiac  is  a  Zone  or  Belt,  18  4 
Degrees  broad,  on  each  Side  of  the  Ecliptic  9  4,  in  fome  Part 
of  which  Space  the  Planets  are  always  found. 

The  Equinoctial  Colure ,  is  a  Meridian  pafting  through  the 
Beginning  of  Aries  and  Libra ,  or  where  the  Ecliptic  cuts  the 
Equator.  And  the  SoJJlicial  Colure ,  is  a  Meridian  pafting  thro5 
the  Beginning  of  Cancer  and  Capricorn.  The  Poles  of  the  Eclip¬ 
tic  are  two  Points  in  the  Heavens  diametrically  oppoftte  to  each 
other,  234  Degrees  diftant  from  the  Poles  of  the  World,  and 
90  Degrees  diftant  from  the  Ecliptic  itfejf.  The  Latitude  of 
a  Star,  is  the  Star's  neareft  Diftance  from  the  Ecliptic.  And 
the  Longitude  ot  a  Star,  is  the  Number  of  Degrees  and  Minutes 
contained  between  the  Star  and  a  great  Circle  pWng  thro’  the 
Poles  of  the  Ecliptic  and  the  Beginning  of  Aries ,  counting  in 
that  parallel  to  the  Ecliptic  in  which  the  Star  is,  from  Aries 
to  Taurus ,  tsV. 

62.  The  Tropic  of  Cancer ,  is  a  lefter  Circle  of  the  Heavens 
parallel  to  the  Equator,  and  23  4  Degrees  North  therefrom. 
The-  Tropic  of  Capricorn ,  is*  a  lefter  Circle  of  the  Heavens,  pa¬ 
rallel  to  the  Equator,  and  234  Degrees  South  therefrom.  The 
Arbi ic  Circle,  is  a  lefter  Circle  of  the  Heavens,  2  3  4  Decrees 
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leffer  Circle  of  the  Heavens,  234  Degrees  from  the  South  Pole. 
The  Zenith ,  is  that  Point  of  the  Heavens,  diredftly  over  our 
Heads.  And  the  Nadir ,  is  that  Point  of  the  Heavens,  diredtly 
1  under  our  Feet.  Amplitude ,  is  that  Point  of  the  Horizon,  where 
1  a  celeftial  Body  rifes  or  fets,  counting  from  the  Eaft  or  Vvreft 
in  Degrees  and  Minutes.  Azimuth ,  is  that  Part  of  the  Horizon, 
1:  perpendicularly  below  or  above  any  celeftial  Phenomenon, 
counting  from  the  North  or  South  Points  of  the  Horizon,  in 
Degrees  and  Minutes.  Vertical  Circles ,  are  great  Circles,  paf- 
:  fing  from  the  Zenith  to  the  Nadir,  and  cutting  the  Horizon 
at  right  Angles.  Almacanthars ,  or  parallels  of  Altitude,  are 
i!  leffer  Circles  parallel  to  each  other  from  the  Horizon  to  the 
Zenith.  Parallels  of  Declination,  are  leffer  Circles  parallel  to 
the  Equator  from  the  Equator  to  the  Poles.  The  Latitude  of 
a  Place,  is  the  Height  of  the  Pole  above  the  Horizon,  or  the 
Diftance  from  the  Equator  to  the  Zenith.  The  Altitude  of  a 
celeftial  Body,  is  its  Height  above  the  Elorizon  in  Degrees  and 
Minutes.  The  Declination  of  a  celeftial  Body,  is  its  Diftance 
from  the  Equator  in  Degrees  and  Minutes. 

63.  Right  Afcenfion ,  is  fo  much  of  the  Equator  as  cometh  to 
the  Meridian  with  the  Sun  or  Star,  counting  from  the  Begin¬ 
ning  of  Aries*  or  where  the  Ecliptic  cuts  the  Equator.  Oblique 
Afcenfion ,  is  fo  much  of  the  Equator  as  rifeth  with  the  Sun  or 
Star.  And  Oblique  Defcenfion ,  is  fo  much  of  the  Equator  as 
fets  with  the  Sun  or  Star,  counting  as  above.  Afcenfional Dif¬ 
ference,  is  the  Difference  between  the  Right  and  Oblique  Af- 
!  cenfion.  Parallax,  is  the  Difference  between  the  apparent  and 
true  Place  of  a  celeftial  Body,  the  former  as  feen  from  the 
Earth’s  Surface,  the  latter  as  eftimated  from  the  Earth’s  Cen¬ 
tre.  Refraction,  is  the  Elevation  of  a  celeftial  Body,  appa¬ 
rently  in  Altitude,  whereby  it  appears  to  rife  fooner  and  fet 
1  later  than  it  really  doth.  Cofmical  Rifing  or  Setting  of  a  Star,  is 
when  the  Star  rifes  or  fets  when  the  Sun  rifes.  Anchronical  Ri¬ 


fing  or  Setting,  is  when  the  Star  rifes  or  fets  when  the  Sun  fets. 
'  Heliacal  Rifing,  is  when  a  celeftial  Body  hath  been  near  the  Sun¬ 
beams,  and  is  vilible  before  Sun-rifmg.  And  Heliacal  Setting,  is 
when  the  celeftial  Body  fets  inconfpicuous  with  the  Solar 
Rays. 

64.  A  fpherical ‘Triangle,  is  a  three- cornered  Figure,  whofe 
three  Sides  are  A  relies  of  a  meat  Circle  of  the  Earth  or  Heavens. 
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thofe  Sides  produced,  at  the  Diflance  of  90  Degrees  from  the 
angular  Point.  Projection  of  the  Sphere  in  Plano ,  or  on  a  Plane, 
is  the  Delineation  of  half  a  Sphere  or  Globe,  as  it  would  appear, 
was  an  Eye  at  rdf,  a  tranfparent  Plane  interpofed  between  the 
Eye  and  Sphere  at  right  Angles  to  the  Axis  of  Vifion,  and  all 
the  Parts  of  the  half  Sphere,  as  feen  by  the  Eye,  delineated  on 
the  Plane.  A  Planifphere ,  is  a  Projection  of  the  Sphere  upon  a 
Plane,  and  if  it  be  that  of  the  Earth,  it  is  called  a  terrejlrial 
Planifphere ,  but  if  it  be  that  of  the  Heavens,  it  is  called  a  cele- 
Jlial  Planifphere. 

Universal  Planifpheres ,  are  fuch  as  will  fupply  the  Ufes  of 
the  terreftrial  and  celeftial  Globes,  or  Models  of  the  Earth  and 
Eleavens,  with  all  the  real  and  imaginary  Lines  belonging  to 
them  *,  and  folve  the  Problems  of  Geography,  Aftronomy  and 
other  Sciences  depending  on  thefe,  by  the  Help  of  proper  Data. 
An  eajiern  terrejlrial  Planifphere ,  is  an  eaftern  Hemifphere  of 
the  Earth,  projected  on  the  Plane  of  its  Meridian.  A  weftern 
terreftrial  Planifphere ,  is  a  weftern  Hemifphere  of  the  Earth, 
projected  on  the  Plane  of  its  Meridian.  An  eaftern  celeftial 
Planifphere ,  is  an  eaftern  Elemifphere  of  the  Heavens,  projec¬ 
ted  on  its  Meridian.  A  weftern  celeftial  Planifphere,  is  a  weftern 
Hemifphere  of  the  Heavens,  projected  on  its  Meridian.  A 
Slider ,  Index ,  or  Projector ,  is  a  Projection  only  of  the  Meridi¬ 
ans,  Equator  and  its  Parallels. 

65.  Chronology ,  is  a  Science  whereby  we  underftand  the  Parts 
of  Time  or  Duration  by  the  Motions  of  the  celeftial  Bodies.  A 
natural  Day  contains  24  equal  Divifions,  called  Hours.  An  Hour 
contains  60  equal  Divifions,  called  Minutes.  And  a  Minute  con¬ 
tains  60  equal  Divifions,  called  Seconds.  A  Tear,  is  that  Space  of 
Time  in  which  the  Earth  makes  one  Revolution  in  its  Orbit.  A 
Solar  2 ear,  is  that  Space  of  I  ime  which  the  Sun  apparently  takes 
in  departing  from  dne  Place  in  the  Heavens  and  returning  to  it 
again,  this  -is,  365  Days,  5  Hours,  48  Minutes,  57  Seconds. 
A  fiderial  Tear,  is  that  Space  of  Time  in  which  the  Sun  returns 
to  the  fame  Pofition  with'  refpeCfc  to  the  fixed  Stars,  and  this  is 
365  Days,  6  Hours,  9  Minutes,  14  Seconds.  The  Lunar  Tear, 
is  that  Space  of  Time  in  which  the  Moon  makes  12  Revolutions 
round  the  Earth,  which  fine  doth  in  354  Days,  8  Hours,  48 
nutes.  38  Seconds.  The  Epali,  is  the  Space  of  11  Day--  be- 
ing  the  Difference  between  the  Solar  and  the  Lunar  Year.  A 
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called  Bififextile  or  Leap-year.  A  Gregorian  Tear ,  is  the  fame 
as  a  Julian  Year,  only  it  begins  the  firft  of  January ,  whereas 
the  Julian  Year  begins  the  twenty-fifth  of  March ,  and,  as  in 
the  Julian  Account,  every  hundredth  Year  is  a  Leap-year ,  fo 
in  the  Gregorian  Account,  every  four  hundredth  Year  is  a  com¬ 
mon  Year.  France ,  Spain ,  Portugal ,  Italy  ^  Poland ;  the  Po~ 
pifh  Electors  in  Germany ,  and  mod  other  Places  ufe  the  Gn> 
gonan  Account  or  New-ftile,  and  England  changed  from  the 
Julian  or  Old-ftile  to  the  New,  2  September  1752,  calling  the 
next  Day  September  14.  The  Anticipation  of  the  Equinoxes ,  is 
11  Minutes,  3  Seconds  ptfr  Annum ,  being  the  Difference  be¬ 
tween  the  Julian  and  folar  Year,  whereby  the  equinoctial  Points 
are  carried  backward,  or  the  Sun  carried  forward  a  Day  in  131 
Years. 

66.  A  Lunar  fynodical  Months  is  the  Space  of  Time  in  which 

the  Sun  and  Moon  are  parted  and  conjoined  apparently  after 
one  Revolution,  and  this  is  29  Days,  12  Hours,  44  Minutes, 
3  Seconds.  A  Lunar  periodical  Months  is  that  Space  of  Time 
in  which  the  Moon  retqrns  to  the  fame  Place  of  the  Ecliptic, 
and  this  is  27  Days,  7  Hours,  43  Minutes,  8  Seconds.  A  civil 
Month ,  is  from  28  to  31  Days.  An  artificial  Day ,  is  the  Space 
of  Time  from  Sun- riling  to  Sun-fetting.  An  afironomical  Day ,  is 
the  Time  in  which  the  Sun  apparently  leaves  the  Meridian  and 
returns  to  the  Erne  again.  A  civil  Day  begins  with  the  Jews, 
Greeks ,  Bohemians ,  Italians  and  Chine  fie,  at  Sun-fetting  •,  with  the 
Perfians  and  Syrians ,  at  Sun-riling;  with  the  Egyptians,  Romans , 
Englifih French ,  Spaniards ,  Germans  and  Dutch ,  at  Midnight  *, 
with  the  Arabians  and  modern  Aftronomers,  at  Noon  ;  and  ends 
at  the  Beginning  of  the  fucceeding  Day.  Equal  Time,  is  that  mca- 
fured  out  by  Clocks  or  Watches.  Lime ,  is  that  meafured 

out  by  the  unequal  apparent  Motion  of  the  Sun,  or  rather  the 
Motion  of  the  Earth  in  its  Orbit. 

6 7.  The  Cycle  of  the  Sun,  is  4  Times  7,  or  28  Years,  in 
which  Space  of  Time  the  Dominical  or  Sunday  Letters  A. ,  B ,  C, 
-D,  £,  7,  G,  do  make  all  their  Varieties  with  the  Days  of  the 
Month  according  to  the  Julian  Account.  But  as  this  Cycle  is 
11  Minutes  and  3  Seconds  of  Time  flower  per  Annum,  than 
the  folar  Year,  the  Julian  Account,  in  every  1304  Years,  mull 
be  a  Day  later  than  the  Sun.  Hence,  although  at  the  Nicene 
Council,  Anno  Dom.  325,  the  Equinox  was  March'll,  Anno 
Dow.  1582,  it  was  March  11,  when  Pope  Gregory  added  10 
Days,  and  directed  as  above. 
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68.  A  Lunar  Cycle ,  otherwife  called  the  Golden-number,  is 
the  Space  of  19  Years,  propofed  by  Meton>  432  Years  before 
Chrift,  and  which  has  been  continued  in  the  Julian  Account, 
for  fhewing  all  the  Pofitionsor  Afpedts  which  the  Sun  and  Moon 
can  make  with  each  other ;  and  for  fettling  Eafter-day  the  firft 
Sunday  after  the  firft  full  Moon,  happening  after  the  twenty-firft 
Day  of  March ,  or  vernal  Equinox.  But  this  Number  hath  been 
found  defedtive,  by  1  Day  in  304  Years  ;  and  feeing  it  is  now 
near  4  ~  Times  304,  or  near  1444  Years  fince  the  Nicene  Coun¬ 
cil  *,  therefore  the  new  Moons  according  to  this  Cycle,  do  hap¬ 
pen  about  4  ~  Days  fooner  than  they  really  do  in  the  Heavens. 

69.  A  Chaldean  Saros ,  is  that  Space  of  Time  in  which  the 
Sun  and  Moon  make  all  their  various  Pofitions  or  Afpedts  to 
each  other,  withrefpedl  to  the  Earth.  This  is  performed  with 
but  little  Inequalities  in  223  Lunations,  or  18  Years,  10  Days, 
7  Hours,  43  Minutes,  30  Seconds.  Therefore,  add  thefe  Years, 
Days,  Hours  and  Minutes,  to  the  Day,  Hour  and  Minute  of  a 
new  Moon,  full  Moon,  Eclipfe  of  the  Sun  or  Moon,  and  you 
have  the  Time  when  that  Lunation  or  Eclipfe  will  return  with 
much  the  fame  Circumftances  as  before.  Thus  much  may  fuf- 
hce  for  the  Definitions  of  Time;  indeed  the  Antients  ufed  other 
Periods,  but  they  were  much  lefs  certain  than  the  Julian ,  whofe 
Simplicity  and  Certainty  is  fuch*  that  for  the  Purpofes  of  Aflro- 
nomy,  it  feems  to  be  preferable  to  the  Gregorian  itfelf. 


70.  ^  Table,  JJoewing  how  many  Bays  muft  be  added  to  the 
Julian  Account ,  for  reducing  it  to  the  Gregorian. 


1700  Leap-year  1 1  Days 

1800  - -  12 


1900 


13 


2000  Leap-year  1 3 

2100  -  14 

2200  — — —  15 

230°  — - -  16 

2400  Leapyear  16 

2500  -  17 

2600 - 18 

2700  - - ip 


2800  Leapyear  19  Days 

2900  -  20 

3000  -  21 

3100  — - r  22 

3200  Leap  year  2  2 

3300  - — —  2  2 

3400  — — —  24 

35°° - -  25 

3600  Leapyear  2  5 

3700  - — -  26 

3800  - — - — -  27 
3900  - — —  285  6Y. 
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T  A  B  L  E. 

SHEWING 

The  Sun’s  Place  in  the  Ecliptic, 
Right  Ascension,  Declination 
and  Equation  of  Time  for  every 
Day  in  the  Bissextile  Year,  1 760. 

ALSO, 

His  apparent  Diameter,  hourly  Motion,  Time 
in  tranfiting  the  Meridian,  and  Diftance  from 
the  Earth  in  Miles,  every  tenth  Day. 


Note.  This  Table  being  calculated  for  the  Year  1 760,  New-Stvle, 
and  the  Meridian  of  London ,  maybe  readily  ufed  forany  other 
Year  of  the  prelent  Age,  adding  1'  48"  for  every  fucceed- 
ing  Biffextile  Year,  and  fubtradling  14''  20"  for  every  Year 
after  Leap  Year,  the  Sum  or  Remainder  fhews  the  Sun’s 
Place  for  that  Day  *,  oppofite  to  which,  or  by  a  propor¬ 
tional  Difference,  you  have  the  Right  Afcenfion  and  Decli¬ 
nation  required. 


Numbers  to  be  added  to,  or  fubtradled  from  the  Sun’s  Place,  in  the  following 
Table,  from  1  to  40  Years  ;  befides,  which,  for  an  exatt  Determination,  a 
proportional  Allowance  Ihould  be  made  for  any  Part  of  a  Year. 


/  n 

1  fub.  14  20 

2  fub.  28  40 

3  fub.  43  o 

4  add  1  48 

5  fub.  12  32 

6  fub.  26  52 

7  fub.  41  12 

8  add  3  36 

9  fub.  10  44 
10  fub.  25  40 


/ 

// 

/ 

n 

1 

n 

1 1 

fub. 

39 

24 

21 

fub. 

5 

20 

31 

fub. 

3° 

41 

I  2 

add 

5 

24 

22 

fub. 

l9 

40 

32 

add 

x4 

24 

*3 

fub. 

8 

56 

23 

fub. 

34 

0 

33 

fub. 

0 

4 

H 

fub. 

23 

1 6 

24 

add 

10 

48 

34 

fub. 

*4 

24 

15 

fub. 

37 

36 

25 

fub. 

3 

35 

fub. 

28 

44 

1 6 

add 

7 

1 2 

26 

iub. 

17 

52 

36 

add 

16 

1 2 

17 

fub. 

7 

8 

27 

fub. 

32 

I  2 

37 

add 

1 

5° 

18 

fub. 

2 1 

8 

28 

add 

1 2 

36 

38 

fub. 

1 2 

3° 

*9 

fub. 

35 

48 

29 

fub. 

1 

44 

39 

fub. 

26 

5° 

20 

add 

9 

0 

3° 

fub. 

16 

4 

40 

add 

18 

0 

G 
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ft  ^  * 

ft  cc 

j  o 

1  /-'1 

1  § 

I 

J  Sunday  Let:.  I 

O  Place. 

..?•  D  M.  S 

1 

a 

Vf  10  36  3 

I  2 

b 

, 

11  37  4 

1  3 

c 

» 

12  39  c 

4 

d 

13  40  1 

5 

e' 

14  41  2 

6 

f 

15  42  3£ 

1  7 

g 

16  43  4< 

8 

a 

17  5< 

9 

b 

18  46  ; 

1  1  ° 

c 

19  47  i/ 

1  1  1 

d 

• 

20  48  2^ 

1  1 2 

e 

21  49  35 

13 

f 

2  2  50  4^ 

14 

g 

23  51  51 

I5 

a 

24  32  58 

I 

b 

25  54  5 

17 

c 

26  55  11 

1 8 

d 

27  56  16 

19 

e 

28  57  21 

|  20 

f 

29  58  25 

1  2 1 

g 

™  0  59  28 

I  22 

a 

' 

2  0  30 

I  23 

b 

3  1  3 1 

j  2  4 

c 

4  2  32 

I  25 

d 

5  3  3  i 

I  26 

e 

6  4  29 

27 

f 

7  5  27 

28 

g 

8  6  24 

29 

a 

9  7  20 

3° 

b 

10  815 

31 

c 

it  9  * 

Id 

Semi  Liam  © 

Hourly  A/lot. 

j 

1  -  n 

/  // 

1  i 

16  23 

2  33  0 

11  j 

16  22 

2  32  8 

j2  1 

16  '  21 

2  32  5 

V  E  R 

SAL 

ARY. 

Right  Af- 

Declina- 

Clocks 

cenfion. 

tion. 

N 

bef. 

O. 

.  D.  M.  S . 

D.  M.  S. 

M. 

S. 

7  281  32  37 

23  2  51 

3  B  S9 

3  282  38  50 

22  57  45 

4 

28 

5  283  45  1 

22  32  12 

4 

S6 

-  284  51  5 

22  46  11 

5 

23 

285  57  2 

22  39  42 

5 

5° 

287  2  53 

22  32  46 

6 

5 

j  288  8  37 

22*  25  23 

6 

43 

>  289  14  13 

22  17  34 

7 

9 

29°  19  43 

22  9  20 

7 

34 

29r  25  5 

22  0  40 

7 

59 

292  30  17 

21  51  33 

8 

24 

293  33  20 

21  42  1 

8 

47 

294  40  14 

21  32  4 

9 

10 

295  44  57 

21  21  42 

9 

32 

296  49  30 

21  1053 

9 

54 

297  53  53 

20  59  44 

10 

15 

298  58  6 

20  48  9 

<10 

35 

300  2  8 

20  36  IO 

10 

55 

301  6  c 

20  23  48 

1 1 

14 

302  9  40 

20  I  I  2 

1 1 

32 

303  13  9 

‘9  57  53 

1 1 

49 

304  16  26 

l9  44  23 

12 

6 

3°3  19  31 

19  30  31 

1 2 

21 

306  22  25 

19  16  17 

1 2 

36 

307  25  6 

19  1  42 

1 2 

50 

308  27  33 

18  46  46 

13 

4  1 

309  29  32 

18  31  29 

1  3 

16 

310  31  57 

18  15  35 

13 

28 

3"  33  5' 

'7  59  57 

13 

39 

312  35  32 

l7  43  42 

13 

49 

3?3  36  59 

l7  27  8 

13 

58 

Tranl.Mer. 

G  Dili. from  Earth, 

/  // 

Miles. 

2  22 

79-630290 

2  21 

79  996410 

2  19 

80. 172180 

Fe- 
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February. 


Gj 

-o 

4-a 

4-* 

QJ 

O’a 

Place. 

Right  Af- 
cenfion. 

De:!ina- 

tion. 

Clocks 
bef  O. 

45  t 

5s 

«S 

O 

S 

,9. 

D 

M. 

■S 

D . 

M. 

,9. 

D. 

M. 

S. 

M. 

*9, 

i 

d 

<VW 

1 2 

10 

0 

3>4  38 

*4 

1 7 

10 

"5 

14  B 

7 

2 

e 

13 

IO 

50 

3 1 5 

39 

16 

1 6 

53 

3 

H 

*4 

3 

f 

H 

1 1 

39 

316  40 

6 

16 

35 

35 

f4 

2 1 

4 

g 

*5 

I  2 

27 

3 1 7 

40 

44 

16 

*7 

5° 

'4 

27 

5 

a 

16 

13 

M 

318 

41 

10 

15  59  48 

*4 

32 

6 

b 

•f* 

*7 

*3 

99 

3  1 9 

41 

23 

‘5 

41 

29 

l4 

36 

7 

c 

18 

H  43 

320 

41 

24 

5  5 

22 

54 

J4 

40 

8 

d 

*9 

»5 

25 

321 

41 

1 2 

‘5 

4 

3 

!4 

4  3 

9 

e 

20 

16 

6 

322 

OC 

O 

*4  44 

57 

1 4 

45 

IO 

f 

21 

16 

45 

323 

40 

1  2 

1 4 

25 

37 

!  4 

46 

1 1 

g 

22 

17 

23 

324 

39 

24 

54 

6 

3 

H 

46 

I  2 

a 

23 

18 

0 

325 

38 

2  5 

1 3 

46 

*5 

45 

*3 

b 

24 

18  36 

326 

37 

*5 

1 3 

26 

1 3 

J4 

44 

1 4 

c 

2? 

*9 

9 

327 

35 

54 

13 

5 

57 

14 

42 

*5 

d 

26 

1 9 

41 

328  34 

2  c 

1 2 

45 

29 

H 

38 

16 

e 

27 

20 

1 1 

329 

32 

37 

12 

24  49 

H 

36 

17 

f 

28 

20 

39 

33° 

30  41 

1 2 

3 

57 

*4 

32 

18 

g 

/ 

29 

21 

6 

33 1 

28 

35 

1 1 

42 

53 

H 

27 

*9 

a 

X 

0 

21 

32 

332 

26 

*9 

1 1 

2 1 

39 

H 

2 1 

20 

b 

1 

2 1 

56 

333 

z3 

53 

1 1 

0 

]4 

1 4 

*5 

21 

c 

2 

22 

18 

334 

21 

l7 

IO 

38 

39 

H 

8 

22 

d 

3 

22 

38 

335 

18 

3  1 

10 

16 

54 

H 

0 

23 

e 

4- 

22 

56 

336 

*5 

35 

9 

54 

59 

13 

52 

24 

f 

5 

23 

13 

337 

1 2 

3° 

9 

32 

56 

1 3 

43 

25 

g 

6 

23 

28 

338 

9 

1 6 

9 

10 

34 

13 

34 

26 

a 

7 

23 

41 

339 

5' 

53 

8  48 

24 

13 

24 

27 

b 

8 

23 

52 

34° 

2 

2 1 

8 

25 

56 

1 3 

*3 

28 

c 

9 

24 

1 

340  58  41 

8 

3 

20 

13 

2 

29 

— — 

10 

24 

8 

341 

54 

53 

8 

40  38 

1  2 

5° 

D. 

Semi  Diam.  £) 

Hourly  Mot. 

Tranf.Mer. 

G  Dill. from  Earth. 

r 

n 

/ 

U 

/ 

/ 

M  iies. 

1 

16 

20 

2 

32 

1 

2 

1 7 

79.849800 

1 1 

16 

18 

2 

3 1 

5 

2 

!5 

79.996410 

2 1 

16 

1 6 

2 

3° 

8 

2 

1 2 

80 

172180 

_ 
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Ma  rch. 


Month  day. 

|  Sunday  Lett. 

.... .  I.. 

1 

©  ’s  Piace. 

Right  A  f- 
cenlion. 

Declina¬ 

tion. 

Clocks 
bef.  © . 

S.  D.  M.  S. 

D.  M.  S. 

M.  S. 

1 

2 

3 

4 

5 

d 

e 

f 

g 

a 

X  11  24  14 

12  24  18 

13  24  20 

14  24  20 

15  24  18 

342  5°  57 

343  46  54 

344  42  44 

345  38  z7 

346  34  3 

7  ‘7  5° 
6  54  55 

6  3‘  54 
6  8  48 

5  45  36 

12  B  38 
12  25 
12  12 

1 1  58 

11  44 

6 

b 

---)U  ”  /  • 

16  24  14 

347  29  33 

5  22  20 

11  30 

7 

c 

1 7  24  8 

348  24  57 

4  59  0 

11  15 

8 

d 

1 8  24  0 

349  20  1 5 

4  35  36 

10  59 

9 

e 

19  23  49 

350  15  26 

4  I  2  10 

10  44 

10 

f 

20  23  37 

35 1  10  32 

3  48  4° 

10  28 

1 1 

g 

21  23  23 

352  5  34 

3  25  7 

10  11 

I  2 

a 

22  23  8 

353  0  32 

3  2  31 

9  55 

*3 

b 

23  23  50 

353  s;  26 

2  37  53 

9  38 

14 

c 

1 

24  22  29 

354  5°  J5 

2  14  14 

9  20 

*5 

d 

25  22  7 

355  45  2 

1  5°  34 

9  3 

1 6 

• 

e 

1 

26  21  43 

356  39  44 

I  26  53 

8  4; 

/ 

27  21  17 

357  34  25 

I  3  12 

8  28 

18 

g 

28  20  49 

358  29  2 

O  39  30 

8  10 

*9 

a 

29  20  19 

359  23  36 

O  15  48 

7  5 1 
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20 

b 

T  0  19  47 

Ol8  9 

0  7  54 

7  33 

21 

c 

1  1912 

1  12  39 

0  3i  34 

7  H 

22 

d 

2  18  36 
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05512 
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23 

c 

3  17  57 
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g 
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26 
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L 
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27 
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2  52  52 

5  22 

28 

c 

8  14  12 

7  33  48 

3  16  16 
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d 
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©  Dill,  from  Earth . 
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/ 

11 

/ 

n 

/ 

/' 

Miles. 

1 

16 

5 

2 

27 

6 

2 

8 

♦ 

8 1 .059940 

1 1 

16 

3 

2 

26 

7 

2 

9 

81 .293220 

2 1 

16 

0 

2 

25 

Q 

2 

10 

81.51 6780 

May. 


I 
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May. 


Month-day. 

Sunday  Lett. 

O’s  Place. 

Right  Af- 
cenfion. 

Declina¬ 

tion. 

Clocks 
after  ©. 

S. 

D.  M. 

6’. 

D.  M.  S 

D. 

M.  S. 

M. 

5>. 

1 

b 

« 

11  26  46 

39  0  24 

lS 

1 7  12 

3  A  12 

2 

c 

1 2  24  54 

39  57  44| 

ls 

35  2 

3 

19 

P  3 

d 

13  22 

56 

4°  55  12 

{5 

52  37 

3 

26 

4 

e 

14  20 

56 

41  5 2  47 

1 6 

9  5s 

3 

32 

5 

f 

i5 18 

55 

42  50  31 

1 6 

27  1 

3 

37 

6 

g 

16  16 

52 

43  48  24 I 

16 

43  49 

3 

42 

7 

a 

1 7  *4 

49 

44  46  26 

!7 

0  21 

3 

47 

4  8 

\  h 

18  12 

44 

45  44  37 

r7 

16  3; 

3 

5 1 

9< 

c 

19  10 

37 

46  42  56 

l7 

32  3 1 

3 

54 

'10 

d 

20  8 

28 

47  41  23 

17  48  10 

3 

57 

r  1 

e 

2 1  6 

18 

48  39  59 

18 

3  3 1 

3 

59 

12 

f 

- 

22  4 

6 

49  3s  43 

18 

is  34 

4 

0 

1*3 

g 

23  1 

53 

5°  37  36 

18 

33  *9 

4 

1 

*4 

a 

23  59 

39 

5'  36  39 

18 

47  37 

4 

2 

1 1 5 

b 

24  57 

24 

52  35  5 1 

*9 

1  54 

4 

1 

16 

c 

25  55 

7 

53  35  1  1 

}9 

*5  43 

4 

1 

l7 

d 

26  52 

49 

54  34  38 

1 9 

29  1 2 

4 

0 

1 8 

e 

27  5° 

29 

55  34  *4 

*9 

42  2C 

3 

58 

*9 

f 

- 

28  48 

8 

5 6  33  59 

f9 

55  9 

3 

55 

20 

g 

29  45 

46 

57  33  52 

20 

7  39 

3 

5  2 

21 

a 

n 

0  43 

22 

58  33  53 

20 

19  48 

3 

49 

22 

b 

1  40  58 

59  3+  3 

20 

3*  35 

3 

45 

;  23 

c 

2  38 

32 

fc>o  34  2c 

20 

43  1 

3 

40 

24 

d 

3  36 

5 

61  34  45 

20 

54  6 

3s 

35 

25 

e 

4  33 

37 

62  33  18 

20 

4  5° 

3 

29 

26 

f 

5  3 1 

8 

63  35  57 

2  I 

15  12 

3 

23 

27 

g 

6  28 

37 

64  36  43 

2  I 

25  1 2 

3 

l7 

28 

a 

7  26 

6 

65  37  36 

21 

34  49 

3 

10 

29 

b 

8  23 

34 

66  38  37 

21 

44  5 

0 

2 

3° 

c 

- 

9  2 1 

0 

67  39  46 

21 

52  58 

2 

54 

3 1 

d 

10  1 8 

26 

6841  2 

22 

1  28 

2 

46 

D. 

Semi  Diam.  © 

Hourly  Mob. 

Tranf.  Mer. 

©  Di ft. from  Earth 

/  n 

/ 

n 

/  // 

Mile 

Sv 

' 

\.  1 

1 

1;  58 

2 

25 

2 

2  1 2 

8 1. 7241 20 

1 1 

'5  5? 

2 

25 

5 

2  13 

81 .910440 

j. 

21 

*5  54 

2 

24 

0 

2  15 

82.070010 

June* 
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June. 


>N 

Ctt 

~3 


O 

vri 


7 

8 

9 

10 

1 1 
I  2 

13 

*4 
1 


l. 


1 6 

17 

18 

J9 

20 


21 

22 

23 

24 

25 

26 

7 
28 

.29 


D. 


•  1 
1 1 
21 


t  Sunday  Lett. 

7 

O’s  Place. 

Right  Af- 
cehfion. 

Declina¬ 

tion. 

Clocks 
after  0 . 

5  0.  M.  5. 

D.  M  S.  j  D. 

M.  S.j 

M. 

S. 

e 

n  11  15  51 

69  42  24! 

22 

9  35 

2  A  37 

f 

12  13  15 

70  43  50  22 

17  19 

2 

28 

g 

13  10  38 

71  45  22  22 

24  40 

2 

18 

a 

14  8  1 

72  47  0 

22 

3'  38 

2 

8 

b 

*5  5  23 

73  48  43  i 

22 

38  1 3 

1 

58 

c 

16  2  44 

74  5°  3° 

22 

44  24 

1 

47 

d 

1 7  0  3 

75  52  22 

22 

50  10 

1 

37  ; 

e 

17  57  22 

76  54  18 

22 

55  32! 

1 

25 

f 

18  54  40 

77  56  18 

23 

0  30 

1 

H 

g 

19  51  58 

78  58  23 

23 

5  4 

1 

2 

a 

20  49  15 

So  0  3 1 j 

23 

9  T4 

0 

5° 

b 

21  46  32 

81  2  42  j 

23 

1 3  0 

0 

38 

c 

22  43  48 

82  4  56 

23 

16  20 

0 

26 

d 

23  41  4 

83  7  1 2 | 

23 

19  16 

0 

13  ; 

e 

24  38  19 

84  9  30 j 

23 

2 1  48 
r 

0 

I 

• 

,  m 

f 

25  35  34 

85  11  50 ! 

23 

23  55 

0  B  1 2! 

g 

26  32  48 

86  14  10 

23 

25  37 

0 

25 

a 

27  30  2 

87  16  31 

23 

26  54 

0 

38] 

b 

28  27  15 

88  18  53 

23 

27  47 

0 

50 

c 

29  24  28 

89  21  16 

( 

23 

28  15 

1 

3 

d 

23  0  21  41 

90  23  38 

23 

28  18 

1 

16 

e 

I  18  53 

91  26  0 

23 

z7  5 6 

1 

29 

f 

2l6  5 

92  28  21 

23 

27  9 

1 

42 

g 

3  *3  1 7 

93  3°  41 

23 

z;  58 

1 

55 

a 

4  10  29 

94  33  0 

23 

24  22 

2 

7 

b 

5  7  4' 

95  35  16 

23 

22  2  1 

2 

20 

c 

6  4  52 

96  37  30 

23 

19  56 

2 

32 

d 

7  2«  3 

97  39  42 

23 

1 7  6 

2 

44 

e 

7  59  l4 

98  4 1  51 

23 

*3  52 

2 

569 

1/ 

8  56  26 

99  43  57 

23 

10  13 

3 

8 

Semi 

Diam,  O 

Hourly  Mot. 

Tranf.Mer. 

O  Dill,  from  Earth 

/ 

/  /r 

/  n 

Miles. 

15 

52 

2  ,23  3 

2  16 

82. 310950 

*5 

5° 

2232 

2  1 7 

82.301670 

1  5 

2  23  0 

2  18 

82  3CC04-O 

July. 
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July. 


• 

o: 

Xj 

t 

C 

c 

2 

O' 

>5 

55 

O’s  Place. 

Right  Al¬ 
ec  nfiom, 

Declina¬ 

tion. 

Clocks 
bef.  O. 

5  D.  M.  S. 

D.  Ad.  S, 

D.  Ad.  S. 

M. 

£ 

i 

£ 

s  9  53  37 

100  43  59 

23  610 

3  H 

20 

2 

10  50  48 

101  47  57 

23  1  42 

3 

3i 

3 

£ 

11  47  59 

102  49  51 

22  56  50 

3 

42 

4 

1 2  45  10 

103  51  4' 

22  51  33 

3 

53 

13  42  22 

104  53  26 

22  45  56 

4 

3 

6 

£ 

14  39  33 

i°5  55  4 

22  39  53 

4  ' 

13 

7 

/ 

K  36  45 

106  56  37 

22  33  26 

4 

23 

8 

O' 

>6  33  57 

107  58  3 

22  26  35 

4 

3Z 

9 

a 

17  31  IO 

108  59  28 

22  19  21 

4 

41 

IO 

b 

18  28  22 

1  10  0  44 

22  11  43 

4 

5° 

1 1 

c 

19  25  35 

111  1  54 

22  3  46 

4 

58 

T  2 

d 

20  22  48 

1 1 2  238 

21  55  24 

5 

5 

4  5 

e 

2 1  20  2 

1  1 3  3  55 

21  46  39 

5 

13 

14 

r 

\ 

22  17  17 

114  4  43 

21  37  32 

5 

*9 

1 5 

£ 

- - — . — — — 

23  14  32 

”5  5  27 

2128  3 

5 

26 

16 

A 

24  11  47 

1 16  6  0 

21  18  12 

s 

31 

i7 

b 

' 

25  9  2 

117  626 

21  80 

5 

36 

* 

18 

c 

26  618 

118  6  44 

20  57  26 

5 

4 1 

!9 

d 

27  3  34 

119  6  54 

20  46  31 

5 

45 

2  c 

e 

28  051 

120  656 

20  35  14 

5 

49 

2  1 

f 

2858  9 

121  6  50 

20  23  37 

5 

52 

22 

g 

29  55  28 

122  6  36 

20  1 1  39 

5 

54 

23 

a 

51  0  52.  47 

123  6  i 2 

19  39  20 

5 

56 

24 

b 

1  5°  7 

124  3  4c 

19  4b  42 

5 

57 

2  C 

j 

c 

2  47  28 

123  50 

*9  33  44 

5 

53 

2  6 

d 

3  44  49 

126  411 

19  20  27 

5 

58 

27 

e 

4  42  11 

127  3  12 

19  6  50 

5 

58 

28 

f 

5  39  35 

128  z  5 

18  52  54 

5 

57 

29 

g 

6  36  59 

I29  O  49 

18  38  39 

5 

55 

3° 

a 

7  34  z4 

I29  59  23 

1 8  24  6 

5 

53 

3 1 

l b  l 

8  31  30 

i3°  57  49 

18  913 

5 

5° 

D. 

Semi  Diam  O 

1  Hourly  Mot. 

Tranf.Mer. 

!  O  Dill,  from  Earth. 

/  " 

1  11 

1  n 

Mil 

tf. 

1 

1?  5° 

2  230 

2  17 

82.3697 10 

1 5 

/ 

15  5° 

2  23  0 

2  1 6 

82.346220 

2 1 

T  C  C  t 

2  23  2 

2  13 

82.  2,J‘ 

}8co 

Au- 
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August. 


.....  -  ■  _  ■  - 

Month  -day. 

j  Sunday  Lett. 

G's 

Place. 

Right  Af- 
ce.ifion. 

Declina¬ 

tion. 

Clocks 
bsf.  ©. 

M. 

6’ 

D. 

M.  S. 

Z).  M  S'. 

M 

S. 

I 

c 

a 

9 

29 

1  7 

[31 

56  5 

1 7  54  7 

5®  47 

2 

d 

10 

26 

45 

132 

54  13 

>7  41 

5 

43 

3 

e 

1 1 

24 

13 

*33 

52  11 

17  22  58 

5 

38 

4 

f 

12 

21 

42 

*34  49  59 

17  6  58 

5 

33 

S 

g 

13 

19 

1  2 

'35 

47  39 

l6  5O  4I 

5 

27 

6 

a 

>4 

16 

44 

136  4;  ii 

l6  34  7 

5 

20 

7 

b 

15 

T4 

1 7 

1 37 

4Z  34 

l6  17  I7 

5 

13 

8 

c 

16 

1 1 

52 

138  39  48 

16  011 

5 

6 

9 

d 

17 

9 

28 

139 

36  54 

■5  42  50 

4 

58 

10 

e 

18 

7 

4 

140 

33  5 1 

. 

15  25  I4 

4 

49 

1 1 

f 

*9 

4 

A2 

I 

!4l 

3°  39 

1;  7  23 

4 

4° 

12 

g 

20 

2 

22 

142 

27  19 

*4  49  *7 

4 

30 

1 3 

a 

2-1 

0 

2 

1 43 

23  50 

14  30  57 

4 

19 

•14 

b 

2 1 

57 

44 

144 

20  13 

I4  12  24 

4 

8 

c 

22 

55 

27 

!45 

16  29 

1 3  53  57 

3 

57 

16 

d 

23 

53 

1 2 

146 

12  37 

>3  34  37 

3 

45 

1 7 

e 

24 

50  58 

1 47 

8  38 

13  *5  24 

3 

32 

18 

f 

\ 

25 

4s  45 

148 

4  3i 

12  55  58 

3 

19 

19 

g 

26  46  33 

M9 

0  15 

12  36  19 

3 

6 

2C 

a 

27 

44 

23 

*49 

55  52 

12  16  28 

2 

52 

21 

b 

28 

42 

J5 

150 

5 1  23 

11  56  26 

2 

37 

22 

c 

29 

40 

9 

1 5 

46  48 

11  36  13 

2 

22 

23 

d 

0 

38 

4 

152 

42  6 

11  1 5  48 

2 

7 

24 

e 

1 

36 

1 

1 53 

37  18 

10  55  *3 

1 

5 1 

25 

f 

2 

33 

5s 

r54 

32  22 

10  34  28 

1 

35 

26 

g 

3 

3  1 

57 

*55 

27  21 

10  13  32 

1 

r9 

27 

a 

4 

29 

58 

1 56 

22  J  4 

9  52  26 

1 

2 

28 

b 

5 

28 

1 

157 

1 7  2 

9  31  11 

0 

44 

29 

c 

6 

26 

5 

.5s 

I  I  44 

9  9  46 

0 

27 

30 

d 

7 

24 

1  1 

159 

6  2 1 

84813 

0 

9 

3« 

e 

8 

22 

]9 

1 60 

0  54 

8  26  30 

0  A  10 

D. 

Semi  Diam  O 

Hourly  Mot. 

Tranf.  Mer. 

O  DitLfrom  Earth 

t  11 

/ 

u 

r 

a 

Miles.  • 

1 

J5  53 

2 

23 

7 

2 

*3 

82. 1  38860 

1 1 

*5  54 

2 

z3 

2 

2 

1 2 

82.034370 

I21 

15  q6 

2 

24 

8 

1  2 

10 

81 .8675  10 

Sep- 
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September. 


|  Month  day. 

m 

W 

►-1 

1 

G’s  Place. 

Right  Af- 
cenfion. 

Declina¬ 

tion. 

Clocks 
after  © 

£  O.  M.  S. 

D.  M.  5. 

M.  3. 

M.  S. 

1 

2 

3 

4 

5 

/ 

£ 

a 

b 

c 

9  20  29 

10  18  40 

11  1653 

1215  9 

13  13  26 

160  55;  22 

161  49  46 

162  44  6 

163  38  23 

164  32  37 

8  4  39 

7  42  42 
7  20  38 

6  58  25 
6  36  5 

0  A  28 

0  47 

1  6  | 

1  26 

1  46  r 

6 

7 

8 

.  9 

IO 

d 

e 

f 

g 

a 

14  11  44 
1510  4 

16  8  26 

17  650 

18  516 

165  26  46 

166  20  52 

167  14  5; 

168  8  57 

169  2  37 

6  13  39 
5  51  7 
5  28  29 
5  5  45 
4  42  56 

2  6  I 

2  26 

2  46  > 

3  6r 

3  27  ■ 

1 1 

12 

*3 

*4 

*5 

b 

c 

d 

e 

f 

*9  3  44 

20  2  14 

21  0  45 

22  59  18 

22  57  53 

,69  56  ;4 
170  5O  5O 

r7!  44  44 

17 2  38  37 

1 73  32  3° 

4  20  2 

3  57  4 
3  34  2 
3  *0  55 

2  47  45 

3  47 

4  8 ; 
4  29  ; 

4  5° 

5  11 

16 

*7 

18 

*9 

20 

g 

a 

b 

c 

d 

23  56  30 

24  55  ,0 

25  53  52 

26  52  35 

27  51  20 

174  26  23 

175  20  17 

176  14  11 

J77  8  4 

178  1  58 

2  24  32 

2  116 

*  37  58 

*  14  37 

0  51  15 

5  32 

5  53  j 

6  14 ; 

6  3; 

6  56 

2! 

,22 

23 

24 

25 

1 

e 

f 

g 

a 

b 

28  50  8 

29  48  57 

—  °  47  49 

1 46  43 

z  45  38 

>78  55  54 

179  49  52 

180  43  32 
18'  37  53 
182  3I  56 

0  27  5 1 
0  4  25 

South. 
019  2 

0  42  30 

1  5  57 

7  16 

7  37 

1  7  5* 

8  18 

8  38 

26 

,27 

28 

29 

30 

c 

d 

e 

f 

g 

3  44  35 

4  43  35 

5  42  37 

6  41  41 

7  4°  47 

183  26  2 

184  20  12 

185  14  26 

186  8  43 

lg7  3  3 

1  29  24 

15250 
216  5 

2  39  40 

3  3  4 

8  58 

9  18 

9  38 

9  57 

10  16 

D. 

Semi  Diam.  © 

Hourly  Mot. 

Tranf.Mer. 

O  Dift.frcm  Earth. 

1 

1 i 

i2' 

•  tr 

'S  58 

16  , 

.6  3 

1  ti 

2  2  5  4 

2  26  2 

2  270 

*  " 

2  9 

2  8 

2  9 

Miles. 

81.655290 

81.440640 

81.21  2220 

Oc- 


■»  i  "-  i>  r  ’>*>**1  »  a  -x  'iiW 
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October, 


3 — — 

>> 

CO 

"  'O 

I 

;  js 

;  § 

|  I 

\  2 

’  3 
I  4 
:  5 

:  6 

i 

•  / 

8 

.  9 

io 


i  i 
!  2 

*3 

*4 

*5 


1 6 

*  *7 
,  18 

'  *9 

20 


:  22 

‘  23 
24 

25 

26 

27 

28 

29 

30 

31 


D 


«-< 

4-» 

QJ 

*J  ■ 

O  Place. 

Right  Af- 
cenfion. 

Declina¬ 

tion. 

Clocks 
after  O. 

4 

S.  D. 

M. 

S. 

D.  M.  S. 

D. 

M. 

5. 

M. 

5. 

a 

s£is  8 

39 

55 

187  57  28 

3 

26 

z5 

1°  A35 

b  " 

9 

39 

5 

188  51  57 

n 

3 

49 

43 

10 

54' 

c 

10 

38 

*7 

189  46  31: 

4 

1 2 

59 

1 1 

12 

d 

1 1 

37 

3 1 

190  41  10 

4  36 

1 2 

1 1 

30 

e 

1 2 

36  47 

*9T  35  55 

4 

59 

22 

1 1 

47 

f 

13 

36 

5 

192  30  45 

5 

22 

28 

I  2 

4 

g  ' 

H 

35 

2; 

193  2;  4i 

5 

45 

30, 

I  2 

21 , 

a 

*5 

34 

194  20  44 

6 

8 

28 

1  2 

37, 

b 

16 

34 

*3 

*95  *5  55 

6 

3i 

20 

I  2 

53 

c 

*7 

33 

40 

196  11  12 

6 

54 

S 

13 

9 

d 

.8 

33 

9 

197  6  36 

7 

16 

5° 

*3 

24 

e 

19 

32 

40 

198  2  8 

7 

39 

26 

13 

38; 

f 

20 

32 

13 

■98  57  43 

8 

1 

55 

13 

52: 

p  ■ 
&> 

21 

3 1 

48 

*99  53  35 

8 

24 

18 

*4 

5 

a 

22 

3  1 

25 

200  49  31 
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the  Earth  and  Sea.  Alfa  the  Refraction  of  the  Atmofphere  from  the  Horizon  to  the 
Zenith,  for  the  Parallel  ^London  and  the  Torrid  Zone. 
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75.  A  Table,  /hewing  the  Number  of  Bays ,  from  any  Bay  in  any  Months  to  the  fame  Bay  in  any  other 

Month. 


’PLANISPHERES.  37 

j6>  A  Table,  /hewing  the  Gregorian  Sunday  Letters  for  thefe 

Tears ,  viz. 


Yrs. 

Sunday 

Letters, 

Yrs. 

S  unday  i 
Letters. , 

Yrs. 

Sunday 
Letters.  , 

1760 

F  £ 

1801 

D 

1842 

B 

1761 

D 

1802 

C 

1843 

A 

1762 

C 

1803 

B 

1844 

G  F 

•1763 

B 

1804 

AG 

1845 

E 

17H 

A  G 

1805 

F 

1 846 

D 

1763 

F 

1806 

E 

1847 

c  ; 

1766 

E 

1 807 

D 

i  848 

B  A 

1767 

D 

i8cf8 

C  B 

1849 

G 

1768 

CB 

1.809 

A 

1 8 

F 

1769 

A 

1 8 10 

G 

1851 

E 

1 77° 

G 

181 1 

F  ' 

1852 

DC 

1771 

F 

r8i2 

E  D 

i853 

B 

J772 

ED 

1813 

C 

i854 

A 

1 773 

c 

1814 

B 

1855 

G 

1 774 

B 

1815 

A 

1856 

F  E 

1 775 

A 

1816 

GF 

1857 

D  : 

1776 

G  F 

1817 

E 

1858 

C 

1 777 

E 

1818 

D 

1859 

B 

1778 

D 

1819 

C 

:  i860 

AG 

1 779 

C 

1820 

B  A 

1861 

F 

1780 

B  A 

1821 

G 

1862 

E 

1781 

G 

1822 

F 

1863 

D 

1782 

F 

18-23 

E 

.  1864 

CB 

1783 

E 

1824 

DC 

1865 

A 

1784 

DC 

1825 

B 

1866 

G 

1785 

B 

1826 

A 

1867. 

F 

1786 

A 

1:827 

G 

1868 

E  D 

1787 

G 

1828 

F  E 

1 869; 

C 

1788 

F  E 

•1829 

D 

1870 

B 

1789 

D 

1830 

C 

1871 

A 

*79° 

C 

1831 

B  ; 

1872 

G  F 

1791 

B  . 

1832 

AG 

1873 

E 

1792 

A  G 

1833 

F 

1874 

D 

1 793 

F 

1834 

E 

,1875 

C 

!794 

E 

1835 

D 

•  ? 

il876 

B  A 

1 795 

D 

1836 

C  B 

18.77 

G 

1796 

CB 

1837 

A 

1*878 

F 

1 797 

A 

1838 

G 

•1879 

E 

1798 

G 

1839 

F 

1 

1880 

DC 

1 799 

F 

1840 

ED.  I 

i  188  r 

B 

:8oo 

E 

1841 

c  1 

1882 1 

A 
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t  * 

77.  A  Table  of  the  fixed  Holy- days,  and  remarkable  Days 

throughout  the  Tear . 


<  . . . ;  - 

JANUARY,  xxxi  Days. 

1  Circumcifon 

4  Sir  Ifaac  Newt  bo.  1642,  N  S. 

5  Old  Chriftmas  Day 

6  ‘Twelfth -Day,  or  Epiphany 

8  Lucian,  Anno  307 

10  Princefs  Elizabeth  born  1740 
13  Hillary,  357 
*5  Exchequer  opens 
18  Prifca,  45 

20  Fabian*  353.  Od.  Hill.  1  ret. 

21  Agnes,  304 

22  Vincent,  304 

23  Hillary  Term  begins 
25  Connjerfion  of  St.  Paul 

27  Quind.  Hill.  2  Return 

30  K.Cba.  I.  Mart.  1648-9,  O.  S. 

FEBRUARY,  xxviiiDays. 

— —— ■ —  ■  ■■■!■■  '  '■■■■»■  — — — »  ■  1 1  I  I  I  I  I  I  ■a  MM M MM m 

2  Purif  or  Cand.  Day 

3  Blaize.  3  Return 
5  Agatha,  252 

9  Od.  Purif.  4  r. 

12  Hillary  Term  ends 

13  Old  Candlemas  Day 
13  Valentine,  45 

24  Matthias 

28  Hare-hunting  goes  out. 

MARCH,  xxxi  Days. 


t  David 
2  Chad. 

5  Prfs.  Mary  of  HefTe  bora  1722. 
7  Perpet.  Maur.  252 
12  Gregory,  604 
17  St.  Patrick 

!  8  Edward  King  of  W ell  Saxony 
*9  PrfteLouifa  Ann  b.  1749.  Jofeph 
Cuthbcrt.  Day  and  Night  equal 
31  Benedict,  542 
23  Annunciation ,  Pr.  Edward  born 
j  739.  i  ft  Quarter  Day.’ 


APRIL,  xxx  Days. 

1  All  Fools  Day 

3  Rich.  B.  of  Chich.  1218 

4  Ambrofe 

5  Old  Lady  Day 
19  Alphege,  1006 
23  St.  George 

23  St.  Mark 

26  Duke  of  Cumberland  b.  1721 

27  VidoryofCul.  1746. 

MAY,  xxxi  Days. 


I  Philip  and  fames 

3  Invention  of  the  Crofs 

6  St.  John  ante  Port.  Lat.  98 
19  Dunllan,  988 

24  Prince  Fred.  William  b.  173 o 

26  Augulline,  396.  1  Return 

27  Ven.  Bede,  673 

29  King  Charles  II.  Nat.  If  Ref  or. 

— - - - -  -  -  -  -  - 

JUNE,  xxx  Days. 

,,  .  ,  _ _  A 

1  Nicom.  41 

4  Geo.  Prince  Wales  born  1738 

5  Boniface,  723 

10  Princefs  Amelia  born  171  r 

I I  Barnabas ,  30 
1 7  St.  Alban 

26  Tranf.  of  Edward  K.  ofW.  Sax* 
22  Ring  George  II.  Inaug. 

24  Nat.  St.  fohn  Bapt.  2  Quar.Day 

29  St.  Peter y  68 

30  Buck-hunting  comes  in,  and* 

continues  till  Holy  Rood. 

JULY.  xxxi  Days. 

-  _ „  . . *n  1  ■— 1  1  — I— — w—iwi 

2  Vifitation  of  the  Virgin  Mary 

3  Dies  Comkior 

4  Tranf.  St.  Mart. 

3  Old  Midfummer  Day 

7  Tho.  a  Becket 

I3  S within^ 
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13  Swithin,  862 

20  Marg.  243 

22  Mary  Magdalen,  84.  Prfs. 
Carolina  and  Matilda  b.  1751, 
Magdalen  College  Eledtion. 

25  St.  James,  42 

26  Ann 

30  Dog  Days  begin. 

AUGUST,  xxxi  Days. 

I  Lammas  Day 

6  Transfiguration 

7  Name  of  Jefus 

10  St.  Laurence,  239 

II  Princ-efs  Augufta  born  1737 

13  Affumption 

21  Athanafius 

24  St.  Bartholomew ,  73 

28  Auftin,  432 

29  Beheading  of  St.  John  Baptift.  s 
SEPTEMBER,  xxx  Days. 

1  Giles,  730 

2  London  burnt  1666,  O.  S. 

7  Enurchus,  374 
Dog  Days  end 

8  Nat.  of  the  bleffed  Virgin  Mary 

14  ExaL  of  the  Crofs 
17  Lambert,  733 

21  St  Matthew ,  90 

£2  Equal  Day  and  Night 
26  Cyprian,  288 

28  Sheriff  of  London  fworn 

29  St.  MiichaeL  3d  Quarter  Day. 

Hare-hunting  comes  in,  and 
lafts  till  the  End  of  February 
30,  Jerom,  420. 

OCTOBER,  xxxi  Days. 

1  Remigius,  544 
6  St.  Faith,  290 

9  St.  Dennis 

10  Old  Michaelmas 

13  Tranf.  ofK.  Ed.  Conf.  1163  * 

15  EtheldredV. 

i  8  St.  Luke 

22  King  George  II.  crowned,  1 727 
25  Crilpin 

28  St.  0 imon  aid  'Jude ,  64. 


NOVEMBER,  xxx  Days, 

1  All  Saints 

2  All  Souls 

Eledtion  at  all  Souls  Col.  Oxen 

3  Cras.  anim.  1  Return 

3  Gunpowder  Treaf.  1603,  O.  S. 

6  Leonard,  456,  Michaelma.  Term 

begins 

7  Prince  Henry  Frederick,  born 

1 745 

8  Ld  Mayor  fworn  at  Weftminfter 

9  King  George  II.  born  1683,  N. 

S.  Birth-Day  kept  the  10th, 
Lord  Mayor’s  Feaft-day,  Lon¬ 
don 

11  St.  Martin,  397 

1 2  Cras  Mart.  2  Return 

13  Britius,  412 

15  Mach ut us,  300 
17  Hugh,  r  200 

19  Odtab.  Mart.  3  Return 

20  Edmund,  871 

22  Cicilia,  225,  Old  Michaelmas 

Day 

23  Clem.  92 

23  Prince  William  jHenry,  bozm 

*743  _  ,  . 

Quid.  Mart.  4  Ret.  Catherine 

28  Michaelmas  Term  ends 

30  St.  Andrew 

Princefs  Dowager  of  Wales,  b. 

_*  l7I9* _ 

DECEMBER,  xxxi  Days. 


4  Barbary 
6  Nicholas,  342 
8  Concept,  bleffed  Virgin  Mary 
13  Lucy 
16  O  Sapientia 
21  St.  Thomas,  35 
Shortdl  Day 

25  Chrijlmas- Day.  4  Quarter-Day 

Fox-hunting  comes  in,  and 
lafts  till  Lady-day 

26  St.  Stephen 

27  St.  John  the  Evangelift 

28  Holy  Innocents 
31  Sylvefter,  Conf.  335. 
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1 8 
I 

16 

i 

>7 
3 1 

*5 

30 

*5 

29 

13 


Anno 

F.  y*«. 

N/  *7W* 

F.  /VA 
N.  Feb. 

&  Mar. 

N.  Mar. 

F.  Mar. 

N.  Apr. 

F.  Apr. 

N.  May 
F.  May 
N .  'June 
F  'June 
N.  July 
F.  July 
N.  Aug. 

F.  Aug. 

N  Srpt. 

F.  Sept. 

N.  oa. 

F.  0a. 

N,  Non}. 

F.  Nov. 

14.  Dec. 

F.  Drc 
Anno 
N.  Jan 
F.  Jan. 

K.  Feb. 

F.  Feb. 

N .  Mar. 

F.  Mar.  20 
±4 .  Apr.  3 
F.  Apr.  19 


*y%.  A  Table  of  New  and  Full  Moons 

1760. 

2  4  A. 


6  M. 
6  M. 

8  A. 

9  A. 

8  M 
1  M 
?  A. 

6M. 

1  m; 

9  A 
8  M. 

28  Noon 

3  A 


1 2 
28 
1 1 
26 


1  iVJ. 
1  M. 

1  A. 


9  Noon. 
25  1  M. 

9  2  M; 

24  1 1  M 
7  7  A 

9  A 
1  A. 
7  iM 
'1 yb  1 ' 

6  9  M. 

20 


22 

7 

22 


Anno  I *76 2. 


F.  y^>z.  11  ioM-N.  3  10  M 


5 

19 

6 


6  A. 
3M. 

6  M 

7  A- 
7  A. 
8M. 
8 M. 


n.  ya#.  25  4  m 

F.  FVA  8  8  A. 
N.  Fr£.  23  1 1  A. 
F.  Mar.  10  7  M 

N.  Afar.  23  4  A. 

F.  Apr.  8  5  A. 

N.  M^r.  24  6  M 
F.  May  8  4M 
NF  May0  2  3  4  A 

F.  June  b  5  A. 
N .  June  2  2  1  M 

F.  y^/y  6  5  A. 

N.  y#/y  20  8  A. 

F.  Aug.  4  8  A. 

N.  19  4  A. 
F.  Sept .  3  Noon 

N.  17  Midn. 
F.  0??.  3  4  M. 

N.  O??.  17  9  M. 

F.  A hv.  1  8  A. 

N.  Nov.  15  9  A. 

F.  Nov.  31  11 M. 
N.  Dec.  15  1 1  M. 
F.  Lee.  3 1  Midn 
*  Anno  1762. 
;NfyW.  14  yM. 
F.  Jan.  29  Noon. 
N  Feb.  12  I  o  A . 
F.  Feb.  27  1 1  A. 
N .  Mar.  14  5  A  . 

F.  Mar.  29  8  M 

N  .Apr.  13  10M. 
F.  Apr.  27  4  A. 


1764* 


F.  Jan.  19  I  M. 
H-  Feb.  2  I  M. 
F.  Feb.  17  I  A. 
N.  Mar.  2  5  A. 

F.  Mar. ay  Midn. 
N.  Apr.  i  10M. 
F.  Apr.  16  9  M 

N.  May  I  3  A. 
F.  May  13  5  A. 

N.  May  3o  7  A. 
F.  June  13  Midn 
N.  June  29  9  M. 

F-  ya/y  13  9  M. 

N.  July  28  9  Ay 

F.  Aug.  11  6  A. 

27  7M. 

F.  10  7  M. 
N.  Sept.  25  5  A. 

F.  Or?.  9  10  A. 
N.  O??.  25  2  M. 

F-  Nov.  8  4  A. 

N.  Nov.  23  1  A. 

F.  Bee.  8  Noon 
N.  Dec.  22  1 1  A. 

Anno  1763. 

F.  y«».  7  6  M. 
N.  yazz.  21  1 1  M 
F.  Feb .  3  1  I  A. 

N.  MA  19  11  A. 
F.  Mar.  7  1  A, 

N.  Mar.  2 1  I  A, 
F.  Apr .  6  I  M 


N. 

May 

4 

6  A 

N. 

May 

13 

;  M. 

F. 

May 

5 

1 0  M 

F, 

May 

1 3 

F. 

May 

18 

*- 

11  A 

F. 

May 

27 

1  M. 

N. 

May 

19 

8  A 

N. 

Al/y 

27 

N. 

June 

5 

1  M. 

N. 

June 

1 1 

2  A 

F. 

3 

5  A 

F. 

'June 

1 2 

F. 

Mr 

j  une 

*7 

1  A 

F. 

June 

25 

1 1  M. 

N. 

1 3 

11  M. 

N. 

June 

26 

N 

JAy 

2 

8  M. 

v. 

N 

J»ly 

10 

Midn. 

F. 

2 

Midn.- 

F. 

July 

1 1 

F. 

Ji(b 

17 

4M.. 

F. 

7u!y 

24 

1 1  A. 

N. 

1 8 

2  M. 

N. 

July 

25 

M 

n 

July 

3 1 

,3  A. 

N. 

Aug. 

9 

8  M 

F. 

7/a, 

1 

7M. 

F. 

Aug. 

10 

io 

Aug- 

1 S 

y  A. 

F. 

Aug. 

2  3 

1  A 

N. 

Aug. 

16 

4  A . 

N. 

Aug. 

24 

N. 

Aug. 

28 

1 1  A. 

N. 

Sett. 

7 

3  A. 

F. 

An;. 

3° 

4  A . 

F. 

Sept. 

8 

F. 

S,ft. 

H 

10  M. 

F. 

b  s>  A  r 

L  <  • 

0  ■*> 

2-  x» 

'  5  M. 

N, 

Sept. 

1 5 

4  M. 

yN. 

Sept. 

23 

N 

Sept 

28.  ■ 

1 0  M. 

N. 

Or?. 

7 

1  M. 

0 

L 

Sept. 

29 

3  M. 

F. 

oa. 

7 

pa 

3' 

1 1  A, 

L 

Or?. 

21 

10  A, 

N. 

oa. 

]4 

*»  .A 

N, 

Oa. 

22 

E 

ha. 

27 

10  A 

A,  T 

JN 

Nov 

5 

10  M. 

r»  # 

oa. 

28 

6  A. 

F. 

Nov. 

6 

F. 

l'\'-V. 

*  w 
1 2 

1  A  . 

F. 

Nov. 

21 

4  A . 

N. 

Nov. 

?3 

4M. 

N. 

A  ov. 

2 1 

N. 

N  v 

26 

2  A. 

N, 

Dec. 

4 

9  A. 

F. 

Acv 

27 

1 1  M 

r . 

Dec. 

5 

rjp 

'pA- 

1 1 

1 1  A. 

F. 

Dec. 

70 

9m. 

N. 

Dec. 

I  2 

3  A 

Dec , 

2 1 

*  | 

i) 

•r-.v 

ZJ&,  ■ 

■  >- 
2P 

9  *  . 

n/i 

0  m. 

*v  * 

F. 

r 

Dec. 

2*7 

c  M. 

N 


Anno 


ly66. 

1 1  1  M. 

26  1  m* 

9  Noon. 
24  7  A. 

10  10  A. 
.26  1 1  M. 
9  10M. 
24  Midn. 

8  1 1  A. 
24  10M. 

7  Nqon. 
22  3  A. 


7  2  M. 

22  1 M. 

3  6  A. 

20  7  M. 


N.  ya^. 

F.  Jan. 

N .  Feb. 

F.  Feb. 

N.  Mar. 

F.  TV far. 

N.  yd^r. 

F.  M^r. 

N.  May 
F,  May 
N.  June 
F.  June 
N.  July 
F.  July 
N.  Aug. 

F.  Aag. 

N. 

F.  A’/y)/. 

N.  Oa. 

F.  Oa. 

N.  Nov. 

F.  Nov. 

N.  Dec. 

F.  Dec. 

N.  Dec. 

Anno 
F.  Jan. 

N.  Jan. 

F.  Feb. 

N .Feb.  28 
F.  Alar.  13  3  A. 

N-  Mar.  29  9  j\. 

F.  Apr.  14  7  M. 


4  . 

18  3  A. . 

4  1 M. 

18  2M... 

.2  4  A. 

16  3  A. 

2  3  M. 

16  6M. 
31  c  A. 
1767. 

15  1  M. 

30  3  M. 

13  8  A. 

1  A. 


n  A 
/ 


4  A, 
9  A. 
2  M. 
21  1  A. 
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yg.  A  Table,  /hewing  how  many  Hours  and  Minutes  the 
Moon  is  paji  the  Meridian ,  when  it  is  high  Water  at 
the  following  Places ,  viz. 


0K.  * 

H. 

M. 

H. 

M. 

A  Berdeen 

o 

45 

Bridgwater 

7 

3° 

St.  Andrews 

2 

*5 

Cape  Blanco 

9 

45 

Amfterdam 

3 

o 

Bulloign 

10 

3° 

Armentiers 

3 

o 

C.  Cautin  (Barbary) 

0 

0 

Abroth 

5 

Calice  without 

1 

3° 

Antwerp 

6 

0 

Camfere 

1 

3° 

Archangel 

6 

0 

Coquet 

3 

0 

Abermorich 

6 

0 

Cork  in  Ireland 

4 

3° 

Amazon  river 

6 

0 

Cape-clear,  Ireland 

4 

30 

Aldborough 

9 

45 

Caldy 

5 

15 

Beach 

o 

0 

Carnarven-bay 

5 

15 

Bajador  (Barbary) 

o 

0 

Cromer 

6 

0 

Blacktail  Beacon 

o 

1 5 

Cafkets  without 

8 

15 

Blacknefs 

I 

3°’ 

C.Sierre-lion  Guinev 

8 

15 

Bell  I fle 

I 

3° 

Chambernefs 

9 

45 

Berwick 

i 

I 

3° 

Cows 

10 

10 

Bluet  without 

1 

2 

1 5 

Caen  in  the  Fofs 

10 

3° 

3° 

Britain  fouth  coaft 

r  V 

3 

>  ^ 

0 

Calice-road 

10 

Bifcay  coaft 

3 

0 

Calfhot  * 

1 1 

15 

Bourdeaux  river 

3 

0 

Dunkirk 

0 

0 

Buchanefs 

3 

0 

Dover-port 

0 

0 

Bona  Efperance 

3 

0 

Port  Defire,  America  0 

0 

Bred 

3 

45 

Downs 

1 

3° 

Bafs  without 

3 

45 

Dundee 

2 

Bridlington 

3 

45 

Denby 

2 

15 

Bourdeaux  R.  within  7 

45 

Dort 

3 

0 

Brovage  without 

3 

45 

Dunbar 

4 

3° 

Baltimore 

4 

3° 

Dungarven 

4 

3° 

Bree-found 

4 

3° 

Dartmouth 

5 

15 

Blackney 

6 

’0 

St.  David’s-head 

6 

0 

Briftol 

6 

0 

Dublin,  Ireland 

8 

15 

Brifiol-key 

6 

45 

Diep 

9 

'«•  ,4  A 

45 

Dun- 

62 
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H. 

M. 

• 

H. 

M. 

Dunwick 

0 

45 

Hague 

8 

*5 

Dover 

10 

7  0 

kJ 

Harwich 

10 

3° 

Elder 

0 

O 

St.  Helens 

JO 

3° 

Elve 

0 

O 

Jutland  Hies 

0 

0 

Enchuyfen 

0 

O 

Ireland  W.  coaft 

3 

0 

Edam 

1 

3° 

Ireland  fouth  coaft 

5 

15 

Edinburgh 

4 

3° 

John  de  Luce 

10 

3° 

Egmon 

4 

3° 

Kentifh  Knock 

0 

0 

Exwater 

7 

S6 

Killiars 

3 

0 

Entrance  of  the  Ernes  7 

3° 

Kinfale,  Ireland 

4 

3° 

Flufhing 

0 

45 

Kilduyn 

7 

3° 

Finmark-coaft 

1 

3° 

Lilbon 

2 

i5' 

Fountnay  without 

2 

75 

St.  Lucas 

% 

15 

Flamborough-head 

3 

O 

London 

3 

0 

Fair  Ifle 

3 

.3 

O 

Leith 

4 

3° 

Frith 

3° 

Lawrenefs 

4 

3° 

Falmouth 

4 

3° 

Lyn  without 

[5 

15 

Foy 

5 

15 

Lundey 

5 

15 

Foulnefs 

6 

45 

Lyn 

6 

0 

Friefland-coaft 

7 

3° 

Lanion 

6 

45 

Florida,  Carolina 

7 

3° 

Land  fend 

7 

3° 

Foreland  N.  and  S. 

9 

45 

Lam- bay 

8 

15 

Gibraltar- road 

0 

0 

Leoftaff 

9 

45 

Guernfey 

0 

45 

Lenow 

9 

45 

Goree 

1 

0 

Maxe  within 

0 

45 

Grave  feud 

1 

3° 

Malden 

0 

45 

Gafcoin 

3 

3 

0 

St.  Mark 

2 

15 

Groy 

0 

St.  Matthew  point 

3 

45 

Gorend 

1 1 

15 

Mount’s-bay 

4 

3° 

Hever 

0 

0 

Milford 

5 

15 

Hern 

0 

0 

Moonlefs 

5 

15 

Holy  Illand 

l 

3° 

St.  Maloes 

5 

15 

Hartlepool 

3 

,  0 

Magnes-found 

8 

15 

Humber  without 

4 

3° 

Ifle  of  Man 

9 

O 

Hull 

6 

V 

0 

Marget-road 

1 1 

J>5 

Hamborough 

6 

0 

Newport  (Ifle-  wigb 

t)  0 

0 

N  ore 

PL  A 

N 
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H. 

M. 

H. 

M. 

Nore  weft-end 

0 

0 

Shetland 

3 

0 

North  C.  Maggero 

3 

0 

Scilly 

3 

45 

Nantz-river  without  3 

0 

Scarborough 

3 

45 

Newcaftle 

5 

15 

Sound 

3 

45 

St. Nicholas,  Ruffia 

6 

45 

Severn 

4 

30 

Normandy  coaft 

10 

3° 

Stockton 

5 

*5 

Orkneys 

m 

0 

Spurn 

5 

1 5 

Orwel 

9 

0 

Start 

6 

45 

Orfordnefs 

9 

45 

Seyn-head 

10 

30 

Portfmouth 

0 

0 

Senegal 

10 

3° 

Poictou  S.  coaft 

3 

0 

Ter  veer  within 

0 

45 

Pens 

3 

0 

Thanet 

1 

3° 

Porthus 

3 

0 

Ter  veer  without 

1 

3° 

Portugal  coaft 

3 

0 

Tinmouth 

3 

0 

Plymouth 

6 

0 

Tees- mouth 

3 

0 

St.  Powls 

6 

0 

Tenariff 

3 

0 

Podefemfk,  Ruffia 

6 

45 

Torbay 

5 

15 

Portland 

8 

15 

Texel 

7 

3° 

Peterport 

8 

15 

Ureck 

0 

0 

Picardy  coaft 

10 

3° 

Ufe 

3 

0 

Qu  inborough 

0 

0 

Ufhant  without 

6 

0 

Quebec  Canada 

6 

0 

Ifle  of  Wight 

0 

0 

Rebdan 

0 

45 

Winchelfea 

0 

45 

Rochefter 

0 

45 

Weilands 

1 

30 

Rumney 

1 

30 

Whitby 

3 

0 

Ramkins 

1 

3° 

Waterford  in  Ireland 

I4 

3° 

Rotterdam 

3 

0 

Weymouth 

6 

6 

Roan 

n 

45 

Wells 

6 

O 

Rochell  without 

3 

45 

Weymouth-key 

6 

45 

Roan- river  within 

3 

45 

Wieringham 

7 

0 

Ramfey 

5 

*5 

Win  ter  ton 

9 

0 

Rye 

1 1 

*5 

Youghall  (Ireland) 

4 

3° 

Rhodes 

1 1 

1 5 

Yarmouth-road 

8 

15 

Sheernefs 

0 

0 

Yarmouth-peer 

9 

0 

Southampton 

3 

0 

Yarmouth-town 

9 

45 

Spits 

0 

c 

Zealand  coaft 

1 

3° 

80. 
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80.  ^  Table,  Jhewing  the  Right  Afcenfions,  Declinations  and 
Magnitudes  of  the  fixed  Stars ,  calculated  for  the  Tear  1 760. 


The  Names  o'f  the  Stars. 

jBay.Ch. 

R.  Afcen. 

h.  m.  f. 

Declination. 

d.  m.  f. 

Magn. 

The  Southern  Star  in  Andromeda’s  7 
Girdle,  Mirach.  \ ' S 

The  bright  one  in  her  left  Foot,  AI-7 
maack.  .  3 

The  unformed  Star  above  the  Ram’s  7 
Head.  ^ 

j 

i 

y 

CL 

0  55  55 

1  49  4 

1  53  24 

34  ‘7  45 N 

41  7  46 N 

22  16  55  N 

2 

2  i 

2 

In  the  Head  of  Medufa,  Algol. 

2  52  17 

39  5!  52  N 

2  3 

Tn  Perfeus’s  right  Side,  Algenib. 

CL 

3  6  58 

-48  58  ?2N 

2  3 

The  middle  and  brightell  of  the  7  Stars. 

V 

3  33  0 

23  19  12N 

3 

The  Bull’s  South  Eye,  Aldebaran. 

CL 

4  21  53 

15  59  30N 

A 

1 

In  the  left  Shoulder  of  Auriga  Capella. 

CL 

4  58  36 

45  44  9  N 

1 

The  left  Foot  of  Orion,  Rigel. 

a 

5  2  50 

8  3°  23  S 

1 

The  middle  Star  in  his  Girdle. 

5  23  49 

1  22  57  S 

1 

2 

In  his  right  Shoulder,  Betelgeufe. 

cL 

5  41  55 

7  20  22  N 

1 

In  the  great  Dog’s  Mouth,  Sirius. 

CL 

6  34  28 

16  21  59  S 

1 

In  the  Head  of  the  ill  Twin,  Caflor  > 
and  Apollo.  (  C 

cL 

7 18  57 

32  24  35  N 

.  ■ 

1 

In  theleffer  Dog’s  Thigh,  Procyon. 

CL 

7  26  32 

5  5 1  3°N 

2 

In  the  Head  of  the  2d  Twin,  Pollux  7 
or  Hercules.  ^ 

P 

7  30  22 

28  36  23  N 

2 

Hydra’s  Heart,  Alphard. 

cl 

9  15  35 
9  55  21 

7  35  52  S 

- 

2 

The  Lion’s  Heart,  Regulus  . 

cl 

13  9  3^! 

1 

In  the  Extremity  of  his  Tail,  Deneb. 

P 

11  36  38 

15  56  50  N 

-  i 

i  2 

In  the  Virgin’s  right  Wing,  Vinde-^ 
miatrix.  ,  ^ 

i 

1 2  5  0  4 

1217  1 N 

• 

.  3 

In  her  left  Hand,  Arifla. 

CL 

13  1222 

9  52  1  S 

1 

Betw.  the  Thighs  of  Bootes,  Ar&urus. 

CL 

4  4  37 

20  30  52N 

1 

In  the  Southern  Scale  of  Libra. 

CL 

14  37  20 

15  0  5S 

8  27  3a  S 

2 

In  the  Northern  Scale  of  Libra. 

0 

■5  3  37 

15  24  25 

2 

The  bright  Star  in  theNorthern  Crown. 

Cl 

.27  33  44 N 

2  3  • 

The  Scorpion’s  Heart,  Antares. 

ct 

l6  I4  28 

25  51  41  S 
1245  °  N 

1 

In  the  Head  of  Serpen tarius. 

CL 

17  23  35 

2 

Bright  Star  in  the  Harp,  Lyra. 

CL 

l8  28  4C 

C  *k  ' 

38  33  44n 

1 

Bright  Star  in  the  Eagle,  Altair. 

a. ■ 

19  38  48 

8  13  2  4.  N 

1  2 

In  the  Mouth  of  the  Southern  Filh,  7 
Fomalhat.  }  '  S 

2  2  44  C 

30  5.;  9  s 

2  1 

In  the  Wing  of  regaftts,  Markab; 

d 

zi  52  34 

1352  8  N 

i 

81.  A\ 
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Sio  AT  a  b  l  e,  Jhewing  how  many  Hours  and  Minutes  of  Time,  are 
equal  to  any  Number  of  Degrees  of  Right  Afcenfion. 


D.R.Af. 

aJ 

s 
•  *— 1 

H 

H. 

M. 

D.  R.  Af. 

• 

s 

H. 

aj 

s 

-H 

M. 

D.  R.  Af. 

• 

t 

H. 

ai 

E 

■H 

M. 

I 

O 

4 

31 

2 

4 

70 

4 

40 

2 

O 

8 

32 

2 

8 

SO 

5 

20 

3 

O 

12 

33 

2 

12 

9° 

6 

0 

4 

O 

16 

34 

2 

16 

100 

6 

40 

5 

O 

20 

0  r* 

3.9 

1 

2 

20 

1 10 

7 

20 

6 

/ 

O 

24 

36 

2 

24 

120 

8 

0 

7 

O 

28 

37 

2 

28 

130 

8 

40 

8 

O 

32 

38 

2* 

32 

140 

9 

20 

1 

O 

36 

39 

2 

36 

150 

10 

p 

10 

O 

40 

40 

1 

2 

40 

160 

10 

4Q 

1 1 

O 

44 

4i 

2 

44 

170 

1 1 

20 

12 

O 

48 

42 

2 

48 

180 

12 

0 

*3 

O 

52 

43 

2 

52 

190 

12 

40 

14 

O 

56 

44 

2 

56 

200 

!3 

20 

15 

I 

0 

45 

3 

0 

210 

x4 

0 

1 6 

I 

4 

46 

3 

4 

220 

■r 

14 

4° 

x7 

I 

8 

47 

y  3 

8 

23° 

15 

20 

18 

I 

12 

48 

3 

12 

240 

16 

0 

x9 

I 

1 6 

49 

3 

16 

2  50 

16 

40 

20 

I 

20 

50 

3 

20 

260 

17 

20 

21 

I 

24 

5i 

3 

24 

27O 

18 

0 

22 

I 

28 

52 

3 

28 

280 

18 

40 

23 

I 

32 

53 

3 

32 

29O 

l9 

20 

24 

l 

36 

54 

3 

36 

3°° 

20 

0 

25 

I 

40 

55 

3 

40 

310 

20 

40 

26 

I 

44 

56 

3 

44 

32° 

2 1 

20 

27 

I 

48 

57 

3 

48 

33° 

22 

0 

28 

I 

52 

0 

9 

52 

340 

22 

40 

29 

I 

56 

39 

3 

56 

350 

23 

20 

3o 

2 

0 

» 

60 

4 

0 

36° 

24 

G 

d  H 
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82.  A  Table,  J hewing  how  many  Degrees  of  Right  Afcenjion 9 
are  equal  to  any  Number  of  Hours  or  Minutes  in  Dime. 


Hours,. 

Deg. 

Min.  of 
a  Deg. 

Time. 

/  " 

Mm:  of 
a  Deg. 

Time. 

/  // 

t 

1 

?5 

1 

0 

1 5 

3i 

7 

45 

2 

3° 

2 

0 

3° 

32 

8 

0 

3 

45 

3 

0 

45 

3  3 

8 

15 

4 

60 

4 

i 

c 

34 

8 

30 

5 

75  . 

5 

1 

LA 

35 

8 

45 

6 

90 

6 

1 

3° 

36 

9 

0 

? 

7 

105 

7 

1 

45 

37 

9 

15 

8 

120 

8 

2 

,  0 

38 

9 

3Q 

9 

1 35  * 

9 

2 

*5 

39 

9 

45 

10 

150 

10 

2 

3° 

40 

10 

0 

1 1 

165 

1 1 

2 

45 

41 

10 

15 

12 

180 

1 2 

3 

0 

42 

10 

3Q 

13 

J95 

1 3 

3 

15 

43 

10 

45 

14 

210 

14 

3 

30 

44 

1 1 

0 

l5 

225 

15 

9 

j 

45, 

45 

1 1 

25 

16 

240 

1 6 

4 

0 

46 

1 1 

3Q 

17 

255 

17 

4 

15 

47 

1 1 

45 

18 

270 

18 

4 

30 

48 

1 2 

Q 

]9 

285 

1 9 

4 

45 

49 

1 2 

1 5 

20 

3°° 

20 

5 

0 

50 

12 

3° 

21 

3 '5 

21 

5 

15 

5i 

1 2 

45 

.1 

22 

330 

22 

5 

30 

52 

1 3 

0 

23 

345 

23 

5 

45 

53 

T  3 

15 

24 

3  60 

24 

6 

0 

54 

*3 

3Q 

25 

6 

1 5 

55 

13 

45 

•t  ' 

26 

6 

3° 

5^ 

14 

0 

2  7 

6 

45 

57 

14 

*5 

28 

7 

0 

5$ 

H 

3° 

29 

7 

J5 

59 

14 

45 

30 

7 

30 

1  .  60 

14 

0 
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S3.  A  Table,  J 'hewing  the  Suns  Right  Afcenfion  and  Declina¬ 
tion  for  the  three  fir  ft  Signs ,  y>  n. 

Note,  For  25,  51,  tfR,  fubtradt  the  Right  Afcenfion  from  12  Hours, 

For  set,  tt|, "  $  ,  add  to  the  Right  Afcenfion  12  Hours, 

For  Vf,  X,  fubtradt  the  Right  Afcenfion  from  24  Hours. 


One  Sign. 

Two  Signs. 

Three  Signs. 

R. 

Afc. 

Dec  1  ir?-. 

R. 

Afc. 

Declin. 

R. 

Afc. 

Declin. 

H. 

M. 

O 

/ 

H. 

M. 

0 

t 

H. 

M. 

0 

/ 

1 

O 

4 

0 

24 

I 

55 

r  1 

5° 

3 

55 

20 

23 

2 

O 

7 

0 

48 

I 

59 

12 

1 1 

4 

0 

20 

36 

3 

O 

1 1 

1 

1 1 

2 

3 

i2 

3 2 

4 

4 

20 

47 

4 

O 

15 

1 

35 

2 

7 

12 

52 

4 

8 

20 

59 

5 

O 

18 

‘  i 

59 

2 

1  i 

*3 

12 

4 

12 

2 1 

10 

6 

O 

20 

2 

23 

Zi 

J5 

i3 

3 2 

4 

16 

21 

20 

7 

0 

26 

2 

47 

2 

19 

i3 

52 

4 

21 

21 

31 

,  8 

0 

29 

3 

10 

2 

23 

14 

2 1 

4 

25 

2 1 

40 

9 

0 

33 

3 

34 

2 

26 

H 

3i 

4 

29 

2 1 

50 

10 

b 

37 

3 

58 

2 

3° 

14 

50 

4 

33 

2 1 

59 

1 1 

0 

40 

4 

2 1 

2 

34 

i5 

9 

4 

38 

22 

8 

12 

0 

44 

4 

45 

2 

38 

i5 

2  7 

4 

A2 

r 

22 

16 

13 

0 

48 

5 

8 

2 

42 

15 

46 

4 

46 

22 

24 

14 

0 

52 

5 

32 

2 

46 

16 

4 

4 

5 1 

22 

31  1 

1 5 

d 

55 

5 

55 

2 

50 

1 6 

21 

4 

55 

22 

38 

16 

0 

59 

6 

18 

2 

54 

1 6 

39 

4 

59 

22 

44 

17 

1 

3 

6 

41 

2 

58 

16 

56 

5 

3 

22 

5° 

18 

r 

6 

7 

4 

3 

2 

17 

i3 

5 

8 

22 

56 

19 

1 

10 

.■it 

7 

27 

3 

6 

17 

3° 

5 

12 

23' 

i 

20 

1 

14 

7 

5° 

3 

10 

17 

46 

5 

1 6 

2  3 

6 

2 1 

1 

18 

8 

I  2 

3 

14 

18 

2 

5 

2  i 

2  3 

io 

22 

1 

2  j 

8 

35 

3 

18 

18 

18 

5 

25 

2  3 

14 

2  3 

1 

26 

8 

57 

3 

22 

1 8 

3° 

5 

2  9 

23 

17 

24 

1 

29 

9 

*9 

3 

26 

18 

48 

5 

34 

23 

20 

2  5 

1 

33 

9 

4i 

3 

3° 

i9 

3 

5 

38 

23 

23 

26 

1 

36 

10 

0 

•  \ 

3 

35 

1 9 

17 

5 

43 

2  3 

25 

27 

1 

40 

10 

25 

3 

39 

19 

3i 

5 

47 

23 

26 

28 

1 

44 

10 

46' 

0 

0 

43 

19 

45 

5 

5i 

2  3 

27 

29 

1 

48 

1 1 

8 

3 

47 

19 

51 

5 

56 

23 

28 

30I  1 

5i 

1 1 

29 

3 

5* 

20 

1 1 

6 

0 

2  3 

284 

3d  H  2  .  74.  A 
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84.  A  Table,  7! hewing  the  Latitudes  and  Difference  of  Meri¬ 
dians  from  the  Royal  Obfervatory  at  Greenwich,  of  the  follow¬ 
ing  Places ,  viz. 


Names  of  Places. 

Dif.Mcr. 

h.  m.  f. 

1 

Alt.  of  P 

d.  m.  f. 

ole. 

Alexandria  in  Egypt 

2 

I 

6 

A. 

3* 

7 

0 

N. 

Athens  in  Greece 

1 

35 

3° 

A. 

38 

3 

0 

N. 

Babylon  in  Egypt,  Grand  Cairo 

2 

5 

45 

A. 

30 

2 

30 

N. 

Berlin  in  Brandenburg 

0 

53 

50 

A. 

52 

33 

0 

N. 

Cape  of  Good  Elope  in  Africa 

1 

8 

0 

A. 

34 

15 

0 

N. 

Cadiz  in  Spain 

0 

24 

28 

S. 

3^ 

33 

3° 

N. 

Carthagena  in  America 

5 

0 

46 

S. 

10 

26 

0 

N. 

Copenhagen  in  Denmark 

0 

5i 

0 

A. 

55 

40 

45 

N. 

Dantzick  in  Poland 

1 

1 5 

12 

A. 

54 

22 

0 

N. 

|  Eland  of  St.  Helena 

0 

24 

0 

s. 

1 5 

55 

0 

s. 

Jcrufalem 

2 

21 

20 

A. 

3 1 

55 

oi 

N. 

London  at  St.  Paul’s 

.0 

0 

20 

S. 

5i 

30 

40 

N. 

Lifbon  in  Portugal 

0 

36 

5‘o 

s. 

38 

42 

30 

N, 

Mofcow  in  Ruffia 

,2 

41 

20 

A. 

55 

36 

0 

N. 

Naples  in  Italy 

O 

58 

40 

A. 

40 

5° 

45 

N. 

Obfervatory  at  Greenwich 

.O 

0 

0 

— 

5 1 

28 

3° 

N. 

Oblervatory  at  Paris 

O 

9 

20 

A. 

.48 

50 

10 

N. 

Oxford 

0 

5 

4 

S. 

51 

45 

0 

N. 

Beterfburg  in  Ruffia 

f2 

1 

20 

A. 

60 

0 

0 

N. 

Pekin  in  China 

7 

45 

20 

A. 

39 

54 

0 

N. 

Porto  Bello  in  America 

5 

19 

20 

2). 

:  9 

33 

5 

N. 

Prague  in  Bohemia 

•0 

59 

0 

A. 

40 

4 

3° 

N. 

Rome,  the  Metropolis  of  Italy 

;Q 

50 

0 

A. 

41 

54 

0 

N, 

Rochelle  in  France 

Smyrna  in  Turkey 

O 

5 

4 

S. 

46 

9 

53 

|N. 

l 

49 

J9 

A. 

38 

28 

'  7 

'N. 

N. 

Feneriff  Mountain 

I 

6 

1  2 

S. 

28 

22 

27 

Terra  del  Gada  in  Madagafcar 

2 

58 

0 

A. 

JO 

0 

2  9 

0 

!S. 

Tornea  in  Lapland 

t 

35 

?5 

A. 

65 

5° 

50 

N. 

Venice  in  Italy 

0 

48 

1 8 

A. 

45 

2  5 

0 

N. 

Vienna  in  Auftria 

I 

r* 

D 

3° 

A. 

48 

1  2 

48 

N. 

Upfai  in  Sweden 

I 

I  i 

0 

A. 

59 

5* 

;5° 

N. 
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85.  stable  0/ Horizontal  Diftances  for  Horizontal  Dials , 
Jhewing  alfo  the  Diftance  of  each  Hour- line  from  the  Meri¬ 
dian  upon  diredt  North  or  South  Planes  >  calculated,  to  every 
Degree  of  Latitude. 


Si 


a 

Hours. 

XI.  1. 

Hours. 

X.  II. 

Hours. 

IX.  III. 

Hours. 

VIII. IV. 

Hours. 

VII.  V. 

Hours. 

VI. 

0 

K 

d. 

.  w~  - 

d. 

Si 

a 

Si 

d. 

m. 

d. 

m. 

m. 

d. 

ni. 

d. 

m. 

m. 

Cl 

• 

0 

O 

0 

D 

0 

O 

0 

0 

0 

0 

0 

O 

00 

90 

1 

O 

16 

a 

34 

I 

0 

1 

44 

3 

44 

90 

00 

89 

2 

O 

32 

1 

9 

2 

0 

3 

27 

7 

25 

90 

00 

88 

3 

O 

48 

1 

44 

3 

0 

5 

1 1 

1 1 

0 

0 

90 

00 

87 

4 

I 

5 

2 

-T9 

4 

0 

6 

54 

l4 

36 

90 

00 

86 

5 

I 

20 

2 

52 

4 

58 

8 

35 

18 

I 

90 

00 

85 

6 

I 

36 

3 

27 

5 

58 

10 

1 6 

2  1 

19 

90 

00 

84 

■7 

± 

52 

4 

3 

6 

57 

1 1 

55 

24 

27 

90 

00 

s3 

8 

2 

8 

.  4 

37 

7 

55 

i3 

33 

27 

23 

90 

00 

82 

9 

2 

23 

'  5 

9 

8 

54 

15 

10 

30 

*7 

90 

00 

8 1 

10 

2 

40 

5 

43 

9 

5i 

16 

44 

32 

57 

90 

00 

70 

4 

1 1 

2 

55 

6 

17 

IQ 

48 

1 8 

17 

35' 

27 

90 

00 

79 

1 2 

3 

1 1 

6 

5 1 

I  I 

45 

l9 

48 

r37 

49 

90 

00 

78 

i3 

3 

27 

7 

24 

I  2 

4  1 12  I 

17 

1-0 

j 

9O 

00 

77 

14 

3 

53 

7 

57 

1 3 

36 

22 

44 

4.2 

4 

90 

00 

76 

15 

3 

5  § 

8 

3° 

14 

3 1 

24 

9 

44 

0 

90 

00 

75 

16 

4 

13 

9 

2 

r5 

25 

2  5 

3 1 

+5 

49 

90 

00 

74 

i7 

4 

29 

9 

35 

1 6 

26 

26 

5  2 

47 

26 

90 

00 

73 

18 

4 

44 

10 

8 

10 

28 

9 

49 

5 

90 

00 

72 

19 

4 

59 

10 

39 

1 8 

2 

29 

25 

50 

33 

9° 

00 

71 

20 

5 

14 

1 1  - 

10 

1 8 

53 

30 

39 

5 1 

55 

90 

00 

60 

2 1 

5 

29 

1 1 

41 

19 

44 

3i 

50 

53 

O 

90 

00 

69 

22 

5 

44 

1 2 

10 

20 

32 

32 

58 

54 

2 1 

90 

00 

68 

23 

5 

59 

12 

43 

2 1 

20 

34 

5 

55 

3° 

90 

00 

67 

24 

|  6 

1 3 

l3 

1 3 

22 

8 

3  5 

10 

5  6 

37 

9O 

00 

66 

25 

6 

28 

1 3 

4? 

7-2 

55 

3^ 

1 2 

57 

34 

90 

00 

65 

26 

6 

42 

14 

1 2 

,  2  2 

J  . 

40 

37 

.58 

?4 

90 

00 

64 
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^  Table  of  Horizontal  Diftances,  &c. 


b 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

•T& 

XI. 

1. 

X. 

11. 

IX. 

hi. 

VIII. IV. 

VII. 

V. 

VI. 

h<  ^ 

St  N* 

S'  » 

d. 

m* 

d. 

m. 

d. 

m. 

d. 

m. 

d. 

m. 

d. 

m. 

a 

• 

27 

6 

56 

14 

4i 

24 

25 

38 

ii 

59 

27 

90 

00 

28 

7 

10 

15 

10 

25 

9 

39 

7 

60 

*7 

90 

00 

29 

7 

24 

15 

40 

25 

52 

40 

2 

61 

4 

90 

00 

30 

7 

58 

lb 

6 

26 

33 

40 

54 

61 

49 

90 

00 

31 

7 

50 

16 

34 

27 

*5 

4i 

44 

62 

30 

90 

00 

32 

8 

5 

* 7 

1 

27 

55 

42 

30 

63 

1 1 

90 

00 

33 

8 

19 

1 7 

27 

28 

34 

43 

20 

63 

49 

90 

00 

34 

8 

31 

17 

54 

29 

J3 

44 

5 

64 

24 

90 

00 

35 

8 , 

44 

18 

20 

29 

50 

44 

49 

64 

58 

9° 

00 

36 

8 

57 

18 

45 

30 

27 

45 

31 

65 

30 

90 

00 

37 

9 

10 

19 

9 

31 

2 

46 

12 

66 

10 

90 

00 

38 

9 

22 

*9 

34 

31 

37 

46 

50 

66 

29 

90 

00 

39 

9 

34 

19 

58 

32 

11 

47 

28 

66 

56 

90 

Oo 

40 

9 

45 

20 

21 

32 

44 

48 

7 

67 

21 

9° 

00 

4r 

9 

57 

20 

44 

33 

16 

48 

39 

67 

47 

90 

00 

42 

10 

10 

21 

o*« 

/ 

33 

46 

49 

12 

68 

1 1 

9° 

00 

43 

10 

22 

21 

29 

34 

18 

49 

44 

68 

33 

90 

00 

44 

10 

3  2 

21 

51 

34 

47 

50 

10 

68 

54 

90 

00 

45 

10 

43 

22 

12 

35 

J7 

50 

46 

69 

15 

90 

00 

46 

10 

54 

22 

23 

35 

44 

5i 

15 

69 

35 

90 

00 

47 

1  r 

5 

22 

53 

36 

1 1 

5i 

42 

69 

53 

9° 

00 

48 

1 1 

17 

23 

13 

36 

37 

52 

9 

70 

1  r 

9° 

00 

49 

11 

25 

23 

33 

37 

3 

52 

35 

7° 

28 

90 

00 

50 

11 

35 

23 

52 

37 

28 

53 

00 

70 

43 

90 

00 

5i 

1 1 

45 

24 

9 

37 

52 

53 

24 

70 

59 

9° 

00 

52 

1 1 

55 

24 

27 

38 

15 

53 

46 

71 

13 

90 

00 

53 

12 

5 

24 

43 

3^ 

37 

54 

18 

71 

28 

9° 

00 

54 

12 

13 

25 

2 

38 

58 

54 

29 

71 

41 

90 

00 

55 

12 

22 

25 

18 

39 

19 

54 

49 

71 

54 

90 

00 

56 

12 

32 

25 

34 

39 

40 

55 

9 

72 

5 

90 

00 

57 

12 

40 

25 

5° 

39 

59 

55 

28 

72 

*7 

90 

00 

58!  12 

48 

26 

5 

40 

81 

55 

45 

72 

28 

90 

00 

direct  South 
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An  Horizontal 

Dial ,  Latitude. 

Hours. 

XI.  1. 

Hours. 

X.  II. 

Hours. 

IX.  III. 

Hours. 

VIII, IV. 

Hours. 

VII.  V. 

Hours. 

VI. 

A  direft  South 
Dial ,  Latitude . 

d. 

1 

m. 

d. 

m. 

d. 

m. 

d. 

m. 

d. 

tn. 

d. 

m. 

59 

12 

46 l 

26 

20 

40 

36 

56 

3 

72 

38 

9° 

00 

31 

60 

x3 

4 

26 

34 

40 

54 

56 

*9 

72 

48 

3° 

00 

3° 

6 1 

x3 

1 1 

26 

47 

41 

10 

56 

34 

72 

58 

90 

00 

29 

62 

x3 

x9 

27 

1 

4 x 

21 

56 

49 

73 

7 

90 

00 

28 

63 

13 

26 

27 

x3 

4X 

42 

57 

3 

73 

x5 

QO 

00 

27 

64 

x3 

32 

27 

25 

4X 

57 

57 

17 

73 

24 

90 

00 

26 

^5 

x3 

39 

27 

37 

32 

x5 

57 

30 

73 

3  2 

90 

00 

25 

66 

x3 

46 

27 

49 

42 

25 

57 

43 

73 

39 

90 

00 

24 

67 

x3 

5* 

27 

59 

42 

38 

57 

54 

73 

46 

90 

Co 

23 

.68, 

x3 

57 

27 

9 

42 

50 

58 

5 

73 

53 

90 

00 

22 

69 

x4 

3 

28 

x9 

43 

2 

58 

16 

73 

59, 

90 

00 

21 

7° 

14 

8 

28 

29 

43 

*3 

58 

26 

74 

°5| 

90 

00 

20 

71 

14 

x3 

28 

27 

43 

18 

58 

35 

74 

1 1 

90 

00 

x9 

72 

14 

18 

28 

46 

43 

24 

58 

44 

74 

16 

90 

00 

18 

73 

14 

22 

28 

54 

43 

36 

58 

52 

74 

20 

90 

00 

x7 

74 

14 

27 

28 

2 

43 

52 

59 

eo 

74 

25 

9° 

00 

16 

75 

H 

3° 

29 

x7 

44 

00 

59 

7 

74 

30 

90 

00 

x5 

76 

*4 

33 

29 

x5 

44 

8 

59 

x5 

74 

34 

90 

00 

x4 

77 

34 

37 

29 

21 

44 

14 

59 

22 

74 

37 

90 

00 

x3 

78 

14 

4X 

29 

27 

44 

22 

59 

27 

74 

41 

90 

00 

12 

79 

x4 

44 

29 

32 

44 

28 

59 

32 

74 

44 

90 

00 

1 1 

80 

x4 

47 

29 

37 

44 

34 

59 

37 

74 

45 

90 

00 

10 

81 

14 

49 

29 

4X 

44 

37 

59 

4° 

74 

49 

90 

00 

9 

82 

14 

5X 

29 

45 

44 

40 

59 

44 

74 

51 

90 

00 

8 

83 

J4 

53 

29 

49 

44 

44 

59 

47 

73 

53 

90 

00 

7 

84 

x4 

55 

29 

52 

44 

48 

59 

5X 

74 

55 

90 

QO 

6 

«5 

14 

56 

29 

54 

44 

53 

59 

54 

74 

57 

90 

00 

5 

86 

x4 

57 

29 

55 

44 

55 

59 

55 

74 

58 

90 

00 

4 

87 

x4 

58 

29 

56 

45 

56 

59 

74 

58 

90 

00 

3 

88 

14 

59 

29 

57 

44 

57 

59 

58 

74 

59 

QO 

00 

2 

89 

x4 

59 

29 

58 

44 

58 

59 

59 

74 

59 

90 

00 

1 

90 

1  5 

00 

3° 

00 

45 

00 

60 

00 

75 

00 

90 

00 

0 
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86.  A  Table  of  Angles  which  every  Rhomb  (or  Point  o 
the  Compajs)  makes  with  the  Meridian. 


NO  R  TH. 

SOUTH 

N. 

s 

is 

<-V 

3 

•  D.  M 

NORTH. 

SOUTH. 

N.  by  Eaft. 

S.  by  Eaft. 

I 

02  49 

°5  37 
08  26 

11  15 

N.  by  Weft. 

S.  by  W. 

N.  N.  E. 

S.  S.  E. 

,  2 

14  04 
16  52 

19  41 

22  30 

N.  N.  W. 

S.  S.  W. 

N.  E.  by  N. 

S.  E.  by  S. 

- 

3 

25  19 

28  07 

3°  56 
33  45 

*  /  ’ 

s 

N.W.  byW. 

S.  W.  by  S. 

North-  Eaft. 

South- Ea. 

4 

36  34 

39  22 

42  11 

45  °o 

Nor.  Weft. 

Sou.  Weft. 

N.  E.  by  E. 

S.  E.  by  E. 

5 

47  49 
5°  37 
53  26 

56  15 

■v 

N.W.  by  W. 

S,  W.  by  W. 

E.  N.  E. 

E.  S.  E. 

6 

59  04 

61  52 

64  41 

67  30 

W.  N.  W. 

* 

w.  s.  w. 

E.  by  N. 

'  I 

E.  bv  S. 

j 

7 

70  19 

73  °7 
75  56 
78  45 

W.byN.  j 

w.  byS. 

Eaft. 

Eaft. 

8i 

81  34 1 

S4  22 

87  1 1  | 

90  CO  | 

) 

Weft. 

/I 

Weft. 
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87.  A  T able,  Jhewing  what  Declination  the  Sun  muft  have , 
when  the  Day  is  any  Number  of  whole  Hours  longer  or  fhorter 
than  1 2  Hours  in  any  Latitude. 


DifF. 

i  H. 

DifF. 

2H. 

DifF.  3  H. 

DifF.  4  H. 

DifF.  5  H 

Diff.  6  H. 

G  Decli. 

O  Decli. 

O  Decli. 

O  Decli 

O  Decli. 

O  Decli. 

D. 

M. 

D. 

M. 

D. 

,  M. 

D. 

M. 

D. 

M. 

D. 

M. 

V* 

0 

8 

0 

16 

0 

23 

0 

3° 

0 

36 

0 

43 

0 

16 

0 

31 

0 

46 

1 

00 

1 

l3 

1 

25 

0 

23 

0 

47 

1 

9 

1 

30 

1 

5° 

2 

°7 

0 

32 

1 

2 

1 

56 

2 

CO 

2 

2  7 

2 

50 

0 

39 

1 

18 

1 

55 

2 

3 

3 

°3 

3 

32 

0 

47 

1 

37 

2 

18 

0 

00 

3 

39 

4 

H 

0 

55 

1 

37 

2 

42 

3 

3i 

4 

15 

4 

56 

1 

3 

t 

46 

3 

05 

4 

01 

4 

52 

5 

39 

1 

1 1 

1 

55 

3 

29 

4 

32 

5 

29 

6 

22 

1 

*9 

2 

37 

3 

52 

5 

°3 

6 

07 

7 

06 

1 

27 

2 

47 

4 

16 

5 

34 

6 

45 

7 

48 

1 

35 

3 

07 

4 

40 

6 

os 

7 

/ 

22 

8 

31 

1 

43 

3 

16 

5 

°4 

6 

36 

8 

00 

9 

'4 

1 

5 1 

1  3 

37 

•5 

28 

7 

07 

8 

38 

9 

57 

1 

59 

3 

58 

5 

5 1 

7 

38 

9 

16 

10 

4° 

2 

8 

4 

1 5 

6 

16 

8 

10 

9 

54 

11 

25 

2 

17 

4 

32 

6 

41 

8 

43 

10 

33 

12 

10 

2 

26 

4 

49 

7 

06 

9 

*5 

n 

17 

iz 

5  6 

2 

36 

5 

6 

7 

32 

9 

47 

1 1 

51 

>3 

42 

2 

43 

5 

23 

7 

56 

10 

r9 

1 2 

30 

T4 

26 

2 

i52 

5 

51 

'  8 

22 

10 

52 

ri 

05 

*5 

1 1 

3 

l 

5 

59 

8 

49 

1 1 

,26 

13' 

4' 

15 

57 

3 

IO 

6 

*7 

9 

*5 

1 1 

59 

*4 

I  6 

16 

43 

3 

*9 

6 

35 

9 

42 

1 2 

33 

>4 

52 

17 

29 

3 

29 

6 

53 

10 

°7 

*3 

07 

*5 

28 

1 8 

J5 

3 

38 

7 

1 2 

10 

35 

13 

43 

1 6 

*5 

>*9 

02 

3 

48 

7 

40 

1 1 

04 

«4 

?9 

17 

02 

*9 

49  1 

3 

57 

7 

59 

1 1 

32 

H 

55 

»7 

20 

37 

4 

8 

8 

19 

1 2 

0 1 

*5 

3 1 

18 

36 

21 

25 

4 

17 

8 

3° 

1 2 

28 

16 

06 

*9 

23 

22 

r.  >. 

12 

4 

28 

8 

5 1 

1 2 

58 

16 

44 

20 

°7 

23 

02 

4 

3”9 

9 

1 2 

1 3 

29 

17 

23 

20 

5 1 

2  3' 

5°  | 

4 

52 

9 

33 

13 

5? 

18 

01 

21 

36 

5 

1 

9 

54 

r4 

3° 

18 

40 

22 

2  r 

5 

83 

10 

17 

J5 

CO 

l9 

18 

23 

65 

■ 

4th  H  .  d 
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p 

rt 

• 

Diff  1  H. 

Diff  2  H. 

Diff  3  H. 

Diff  4  H. 

Diff.  5  H. 

Diff.  6  H. 

O  Decli. 

O  Decli. 

O  Decli. 

©  Decli* 

©  Decli. 

©  Decli. 

54 

53 

52 

5 1 
5° 

D.  M. 

D.  M. 

D,  M. 

D.  M. 

D.  M. 

D.  M. 

5  25 

5  38 

5  5° 

6  02 

6  15 

10  40 

1 1  04 

1 1  27 

11  51 

12  15 

15  33 

1 6  07 

16  ‘  40 

17  14 

,  *7  48 

*9  59 

20  40 

21  22 

22  04 

22  45 

24  02 

49 

48 

47 

46 

45 

6  30 

6  42 

6  56 

7  17 

7  26 

12  42 

13  09 

1 3  37 
H  04 

14  31 

18  26 

*9  °3 

19  40 

20  18 

20  57 

23  27 

24  09 

44 

43 

42 

41 

40 

7  43 

8  00 

8  17 

8  34 

8  50 

1 5  02 

*5  33 

16  04 

16  36 

17  09 

21  40 

22  23 

23  06 

23  23 

39 
a  38 
37 
36 

;L5 

34 

33 

32 

3( 

3° 

9  10 

9  29 

9  49 

10  12 

10  34 

*7  47 

1 8  24 

19  02 

!9  39 

20  17 

1 1  00 

1 1  26 

1 1  52 

12  18 

12  44 

j  2 1  09 

22  0 1 

21  53 

23  44 

To  know  what  Declination  the 
Sun  muft  have  when  the  Day 
is  a  given  Numbers  of  Hours 
long  in  a  given  Latitude ;  firft, 
take  the  Difference  between 
the  given  Length  of  the  Day 
and  1 2  Hours,  End  this  Diffe¬ 
rence  at  the  Top  of  the  Table, 
under  which,  in  the  fame  Co¬ 
lumn,  oppoiite  to  the  Latitude 
of  the  Placey  is  the  Declination 
required. 

i 

.4  /  ' 

29 

28 

27 

26 

25 

13  13 

13  48 

14  22 

■4  57 

'5  39 

24 

23 

22 

21 

20 

16  20 

17  04 

*7  54 

18  46 

19  44 

. ; » 

*9 

18 

1 7 

16 

20  46 

21  53 

23  07 

24  26 

.  '  A.  .. 
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88.  A Traverse-Table, 


1  2 

Point. 

i  Point. 

^  Point. 

1  Point 

3 

o 

a 

• 

Lat. 

Dep. 

Lat. 

Dep. 

Lat. 

Dep. 

Lat. 

Dep. 

I 

1  0 

0 

0 

1  0 

0 

1 

1  0 

0 

1 

I  0 

0 

2 

2 

2  0 

0 

0 

2  0 

0 

2 

2  0 

0 

3 

2  0 

0 

4 

3 

3  0 

0 

0 

3  0 

0 

3 

3  0 

0 

4 

3  9 

0 

6 

4 

4  0 

0 

2 

4  0 

0 

4 

4  0 

0 

6 

3  9 

0 

8 

3 

5  0 

0 

2 

5  0 

0 

5 

4  9 

0 

7 

4  9 

1 

0 

6 

6  0 

0 

3 

6  0 

0 

6 

5  9 

0 

9 

5  9 

1 

2 

7 

7  0 

0 

3 

7  0 

0 

7 

6  9 

I 

0 

6  9 

1 

4 

8 

8  0 

0 

4 

8  0 

0 

8 

7  9 

I 

2 

7  8 

1 

6 

9 

9  0 

0 

4 

9  0 

0 

9 

8  9 

I 

3' 

8  8 

1 

8 

IO 

ID  O 

0 

5 

9  9 

1 

0 

9  9 

I 

5 

9  8 

1 

9 

'$ 

*5  0 

0 

7 

14  9 

1 

5 

14  8 

2 

2 

14  It 

2 

9 

20 

20  0 

1 

0 

»9  9 

2 

G 

19  8 

2 

9 

19  6 

9 

25 

25  0 

1 

2 

24  9 

2 

4 

24  7 

3 

7 

z4  5 

4 

9 

3° 

30  0 

1 

5 

29  8 

2 

9 

29  7 

4 

4 

29  4 

5 

8 

35 

34  9 

1 

7- 

34 8 

3 

4 

34  6 

5 

1 

3i  3 

6 

8 

4° 

39  9 

2 

c 

39  8 

3 

9 

39 6 

5 

9 

39  2 

7 

8 

45 

44  9 

2 

2 

44  8 

4 

4 

44  5 

6 

6 

44  1 

8 

8 

5° 

49  9 

2 

4 

49  8 

4 

9 

49  5 

7 

3 

49  0 

9 

8 

55l 

54  9 

2 

7 

54  7 

5 

4 

54  4 

8 

1 

53  9 

10 

7 

6o 

59  9 

2 

9 

59  7 

5 

9 

59  3 

8 

8 

58  8 

11 

7 

.  70 

69  9 

3 

4 

69  7 

6, 

9 

69  2 

10 

3 

68  7 

*3 

7 

80 

79  9 

3 

9 

79 6 

7 

8 

79  > 

1 1 

7 

78  5 

*5 

6 

90 

89  9 

4 

4 

89  6 

8 

8 

89  0 

13 

2 

88  3 

17 

6 

ICO^ 

99  9 

4 

9 

99  5 

9 

8 

98  9 

!4 

7 

98  1 

19 

5 

200  | 

199  8 

9 

8 

199  0 

*9 

6 

J97  3 

29 

4 

196  2 

39 

c 

300 

299  7 

*4 

7 

298  5 

z9 

4 

296  7 

44 

1 

294  3 

58 

5 

400 

399  6 

1 9 

6 

398  0 

39 

2  I 

295  6 

58 

8 

392  4 

78 

0 

t;oo 

499  5 

24 

5 

497  5 

49 

0 

494  5 

73 

5 

49°  5 

97 

5 

C 

c3 

Dep. 

Lat. 

Dep. 

Lat. 

Dep. 

Lai 

Dep. 

Lat. 

s  I 

7  Point 

7  \  Point. 

7  -  Point. 

7  Point. 
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A  Traverse  Table. 


c 
►—  • 

1 

-•  Point. 

1 

{  Point. 

1 

1 

X  Point. 

Hr 

2 

Points. 

D 

o 

n> 

• 

Lat 

Dep. 

Lat 

Dep. 

Lat 

Dep. 

Lat 

Dep. 

I 

1 

0 

0 

2 

1 

0 

O 

3 

0 

9 

0 

3 

0 

9 

0 

4 

2 

1 

9 

0 

5 

1 

9 

O 

6 

1 

9 

0 

7 

/ 

( 

8 

0 

8 

3 

2 

9 

0 

7 

2 

9 

O 

9 

1 

2 

8 

1 

0 

2 

8 

1 

1 

4 

3 

9 

1. 

0 

3 

8 

I 

3 

3 

8 

1 

4 

3 

7 

1 

5 

5 

4 

8 

I 

2 

4 

8 

I 

5 

4 

7 

1 

/ 

4 

6 

1 

9 

6 

5 

8 

1 

5 

5 

8 

I 

7 

5 

6 

2 

0 

5 

5 

2 

3 

7 

6 

8 

'  1 

7 

6 

7 

2 

0 

6 

6 

2 

4 

6 

4 

2 

/ 

8 

7 

8 

1 

9 

7 

7 

2 

3 

7 

5 

2 

/ 

7 

4 

3 

1 

9 

8 

7 

2 

2 

8 

6 

2 

6 

»• 

8 

5 

3 

O 

8 

3 

3 

4 

I  0 

9 

7 

2 

4 

9 

6 

2 

9 

9 

4 

3 

4 

9 

2 

3 

8 

*5 

H 

5 

3 

6 

*4 

4 

4 

4 

*4 

1 

5 

1 

13 

9 

5 

7 

20 

l9 

4 

4 

9 

J9 

1 

5 

8 

18 

9 

6 

7 

18 

r* 

5 

7 

6 

25 

24 

2 

6 

5 

23 

9  - 

7 

3 

23 

5 

8 

4 

23 

1 

9 

6 

30 

29 

1 

7 

3 

28 

7 

*  8 

7 

‘28 

2 

10 

1 

27 

7 

1 1 

5 

33 

33 

9 

8 

5 

33 

5 

10 

2 

33 

0 

1 1 

8 

32 

3 

13 

4j 

40 

38 

8 

9 

7 

38 

3 

1 1 

6 

'  37 

7 

13 

5 

36 

9 

15 

3 

45 

43 

6 

10 

9 

43 

1 

J3 

1 

42 

4 

*5 

2 

41 

6 

>7 

2 

5° 

48 

5 

1 2 

1 

47 

8 

1 4 

r 

47 

1 

16 

8 

46 

2 

J9 

1 

‘  53 

53 

3 

13 

4 

■ 

52 

6 

1 6 

0 

_ 

51 

8 

18 

5 

5° 

8 

2 1 

0 

60 

58 

2 

*4 

6 

57 

4 

17 

4 

56 

5 

20 

2 

55 

4 

23 

0 

70 

67 

O 

J7 

0 

67 

0 

20 

3 

65 

9 

23 

6 

64 

7 

26 

8 

80 

77 

6 

J9 

4 

76 

6 

23 

2 

75 

3 

26 

9 

73 

9 

3° 

6 

90 

87 

3 

21 

9 

86 

1 

26 

1 

84 

7 

3o 

3 

83 

1 

34 

4 

100 

97 

0 

24 

3 

95 

7 

29 

0 

94 

2 

33 

/ 

92 

4 

38 

3 

200 

194 

0 

48 

6 

}  9  * 

4 

5« 

0 

188 

4 

67 

A 

1 84 

8 

76 

6 

3C0 

29 1 

c 

72 

9 

287 

1 

87 

0 

|  282 

6 

101 

I 

277 

2 

1 14 

9 

4  0c 

388 

0 

97 

2 

1382 

8 

1 1 6 

0 

376 

8 

1 34 

8 

369 

6 

x55 

2 

^CO 

485 

0 

f 2 1 

5 

j47s 

5 

1 45 

0 

147* 

0 

168 

5 

462 

0 

191 

5 1 

j  If 

C 

r 

Dtp 

Lat. 

1  Dep. 

Lat. 

|  Dep. 

Lat. 

Dtp. 

Lat. 

5 

6 

■|  Point. 

r  6 

ij 

Point. 

! '  6 

\  Point. 

6  Points. 
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A  Traverse  Table. 


~o 

2  L  Point. 

2  4  Point. 

2  Point. 

3  Points. 

3 

r> 

CD 

Lat 

Dep. 

Lat. 

Dep. 

Lat. 

Dep, 

Lat. 

Dep. 

I 

0  9 

0  4 

0  9 

0  5 

0  9 

0  5 

0  8 

0  6 

2 

1  8 

0  9 

1  8 

0  9 

1  7 

1  0 

1  7 

1  1 

3 

2  7 

1  2 

2  6 

1  4 

2  6 

1  5 

2  5 

1  7 

•  4 

3  6 

1  7 

3  5 

1  9 

3  3 

2  1 

3  3 

2  2 

5 

'  4  5 

2  1 

4  4 

2  4 

4  2 

2  6 

4  2 

2  8 

6 

5  4 

2  6 

5  3 

2  8 

5  0 

3  1 

5  0 

3  3 

7 

6  3 

3  0 

6  2 

3  3 

6  8 

3  6 

5  3 

3  9 

8 

7  2 

3  4 

7  1 

3  8 

6  6 

4  1 

6  6 

4  4 

9 

8  1 

,3  8 

7  9 

4  2 

7  5 

4  ^ 

7  5 

5  0 

10 

9  0 

4  3 

8  8 

4  7 

3  3 

5  1 

8  3 

5  6 

J5 

13  6 

6  4 

13  2 

7  1 

12  5 

7  7 

12  5 

«  3 

20 

18  1  j 

8  5 

17  6 

9  4 

17  6 

10  3 

16  6 

I  I  I 

25 

22  6 

IO  7 

22  0 

11  8 

2 1  7 

12  8 

20  7 

*3  9 

30 

27  1 

I  2  8 

26  5 

14  1 

25  7 

*5  1 

24  9 

16  7 

35 

3 1  6 

15  0 

3°  9 

16  5 

30  0 

1 8  0 

29  1 

19  4 

40 

36  2 

17  I 

35  3 

18  9 

34  3 

20  6 

33  3 

22  2 

45 

40  7 

19  2 

39  7 

2 1  2 

38  6 

23  1 

3,7  4 

25  0 

5° 

45  2 

2  I  4 

44  1 

23  6 

40  9 

25  7 

41  6 

27  8 

55 

49  7 

23  5 

48  5 

25  9 

47  2 

28  3 

45  7 

30  6 

60 

54  2 

25  9 

52  9 

28  3 

5i  5 

30  8 

49  9 

33  3 

70 

63  3 

29  61 

61  7 

33  0 

60  0 

36  0 

58  2 

38  9 

80 

72  3 

34  2 

70  5 

37  7! 

68  6 

41'  1 

66  5 

44  4 

90 

. 

81  4 

38  ? 

79  4 

42  5 

77  2 

46  3 

74  8 

50  0 

100 1 

99  4 

42  7 

88  2 

47  1  | 

35  7 

*  5i  3 

83  I 

55  6 

200  j 

1 80  8 

85  4 

1  76  4 

94  2 

1 7 1  4 

102  6 

l66  2 

in  2 

3°<* 

271  2 

1 28  1 

264  6 

141  3! 

257  1 

*53  9 

249  3 

166  8 

400 

361  6 

170  8 

352  8 

1 88  4 

342  8 

205  2 

332  4 

222  4 

500 

45  2  0 

21 3  5 

44 1  0 

23?  5  I 

s’ 

428  5 

256  5 

4 1 5  5 

278  0 

« 

C 

c3 

Dep. 

Lat. 

Dep, 

Lat. 

Dep. 

Lat. 

Dep. 

Lat. 

Ctj 

0 

t?  |  Paint. 

<;  4  P°int*  i 

t;  4  Point. 

q  Points. 
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c 

3 

L  Point. 

3 

4  Point. 

3 

4  Point. 

4  Points. 

o 

CD 

La; 

• 

Dep. 

Lat. 

Dep. 

Lat. 

Dep. 

Lat. 

Dep. 

i 

0 

8 

0 

0 

0 

8 
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6 

0 

*7 

/ 

0 

7 

0 

7 

0 

7 

2 

1 

0 

1 

2 

1 

5 

1 

3 

1 

5 

1 

3 

1 

4 

1 

4 

3 

2 

4 

1 

8 

2 

3 

1 

9 

2 

2 

2 

0 

2 

1 

2 

1 

4 

3 

2 

2 

9 

3 

1 

2 

5 

3 

0 

2 

7 

2 

8 

2 

8 

5 

4- 

0 

3 

0 

3 

0 

3 

2 

3 

7 

3 

4 

3 

5 

3 

5 

6 

4 

8 

3 

6 

4 

6 

3 

8 

4 

4 

4 

0 

4 

2 

4 

2 

7 

5 

6 

4 

2 

5 

4 

4 

4 

4 

2 

4 

7 

4 

9 

4 

9 

8 

6 

4 

4 

8 

6 

2 

5 

1 

5 

9 

5 

4 

5 

7 

5 

7 

9 

7 

2 

5 

4 

7 

0 

2 

7 

6 

7 

6 

0 

6 

4 

6 

4 

10 

8 

0 

6 

0 

7 

7 

6 

3 

7 

4 

6 

7 

7 

1 

7 

1 

15 

12 

0 

8 

9 

1 1 

6 

9 

5 

1 1 

1 

10 

1 

10 

6 

10 

6 

20 

16 

1 

1 1 

9 

*5 

5 

1 2 

7 

H 

8 

13 

4 

H 

1 

*4 

1 

25 

20 

1 

14 

9 

J9 

3 

!5 

9 

18 

5 

16 

8 

!7 

7 

!7 

7 

30 

24 

1 

17 

9 

23 

2 

J9 

0 

22 

2 

20 

1 

21 

2 

21 

2 

35 

28 

1 

20 

8 

27 

0 

22 

2 

25 

9 

23 

5 

24 

7 

24 

7 

40 

32 

1 

23 

8 

30 

9 

25 

4 

29 

6 

26 

9 

28 

3 

28 

3 

45 

36 
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26 

8 

34 

8 

28 

5 

33 

3 

30 

2 

3 1 

8 

3 1 

8 

5° 

40 

2 

29 

8 

38 

6 

3i 

7 

37 

0 

33 

6 

35 

3 

35 

3 

55 

44 

2 

32 

8 

42 

5 

34 

9 

40 

7 

36 

9 

38 

9 

38 

9 

60 

48 

3 

35 

7 

46 

4 

38 

1 

44 

5 

40 

3 

42 

4 

42 

4 

70 

5  6 

2 

41 

7 

54 

1 

44 

4 

5 1 

9 

47 

0 

49 

5 

49 

5 

80 

64 

3 

47 

/ 

6 1 

8 

5i 

7 

59 

3 

53 

7 

56 

6 

56 

6 

90 

7Z 

3 

53 

6 

69 

6 

57 

1 

66 

7 

60 

4 

63 

6 

63 

6 

100 

SO 

3 

59 

6 

77 

3 

63 

4 

74 

1 

67 

2 

7° 

** 

/ 

70 

/ 

0 

0 

N  . 

l60 

6 

ll9 

2 

!  54 

6 

1  26 

8 

1 48 

2 

1  34 

4 

1 4 1 

4 

141 

/ 

4 

300 

240 

9 

1 78 

8 

231 

Q 

1 90 

222 

3 

201 

6 

2 1 2 

1 

2 1  2 

1 

400 

321 

2 

238 

4 

3°g 

0 

2>3 

6 

296 

4 

268 

8 

282 

3 

222 

8 

500 

- 

401 

5 

298 

0 

3  86 

3 

3  1 7 

0 

370 

5 

336 

0 

353 

5 

353 

5 

•  1 
c 

Dep. 

Lat. 

Dep. 

Lat 

Dep. 

Lat. 

Dep. 

Lat 

S... 

4 

J  Point. 

4 

4  Po  nt. 

4 

4  Point. 

4 

Points. 
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89.  A  Table,  (hewing  the  Comets  Nodes ,  their  Perihelia $ 
and  Log.  of  their  Perihelion  I)  fiances  from  the  Sun  ;  the  Ra* 
dius  of  the  Earth's  Orbit  being  1 ,  &c. 


Yrs. 

Nodes. 

S.  0 

Per. 

S.  4 

Dili,  a  © 

Log- - , 

Motions, 

*337 

2 

24 

1 

8 

9 

609 

Retrog. 

H72 

9 

I  1 

1 

*5 

9 

734 

R. 

1 53 1 

1 

1 9 

10 

1 

9 

753 

R. 

K32 

2 

20 

3 

21 

9 

-66 

Direct. 

>556 

5 

25 

9 

9 

9 

666 

D. 

x557 

0 

25 

4 

9 

9 

263 

R. 

1580 

0 

18 

3 

19 

9 

775 

D. 

'58<; 

1 

7 

0 

9 

10 

038 

R. 

1590 

5 

*5 

7 

7 

9 

760 

R. 

1 593 

5 

>4 

5 

26 

8 

950 

D. 

1596 

1 2 

1 2 

7 

18 

9 

710 

R. 

1607 

1 

20 

10 

2 

9 

768 

R. 

1618 

2 

1 6 

0 

2 

9 

580 

D. 

1652 

2 

28 

0 

28 

9 

928 

D. 

1661 

2 

22 

3 

26 

9 

6;, 

D. 

1664 

2 

2 1 

4 

1 1 

10 

Ol  I 

R. 

1 665 

.7 

18 

2 

1 2 1 

9 

027 

R. 

1672 

9 

27 

1 

l7 

9 

843 

D. 

1677 

7 

26 

4 

*7 

9 

448 

R, 

1680 

9 

2 

8 

22 

7 

787 

D. 

1 682 

1 

2 1 

10 

3 

9 
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Thus  have  I  introduced  among  the  aforegoing  Tables,  fuch  as 
abfolutely  necefTary  in  every  Treatife  of  the  Globes  themfelves,  in  older 
to  come  to  any  nice  Determination  by  them,  notwithftanding  which  all 
fuch  Treatifes  are  filent  on  this  Head,  as  if  thole  Inftruments  wanted 
no  fuch  Corredtion,  whereas  nothing  is  more  certain  than  that  if  the 
Globe  be  conftrudled  ever  fo  truly,  the  Days  of  the  Month  mull  be 
fixed  for  fome  particular  Year,  and  toward  the  End  of  every  four 
Years,  it  (hews  the  Sun's  Place  erroneous  by  a  Degree  very  nearly, 
and  all  the  other  Particulars  depending  thereon  proportionally  falfe. 
And  therefore  our  Planifpheres  mult  have  been  fubjedl  to  the  fame  Er¬ 
rors,  had  we  not  fubftittrted  thefe  Tables,  not  of  Neceflity,  but  as  a 
necefTary  Supplement  for  ufing  both  of  thefe  Inftruments  in  an  exadt 
Manner;  the  Conftrudtions,  Properties  and  Ufes  of  which,  will  be 
readily  underflood  by  fuch  as  fhall  have  duly  confidered  the  aforegoing 
geographical  and  agronomical  Definitions,  and  are  tolerably  well  ver- 
fed  in  the  Dodtrine  of  the  Sphere.  Wherefore  we  fhall  not  here  ex** 
emplify  the  Ufes  of  thefe  Tables,  feeing  they  appear  at  Sight,  but 
proceed  to  fuch  Particulars  as  may  be  moft  necefTary  to  be  obferved  in  this 
Work.  And  here  it  is  to  be  noted,  that  as  the  Projedlion  of  our  Uni- 
*verfal  Planifpheres  is  on  the  Plane  of  the  Meridian  after  the  ftereoo-ra- 
phic  Manner,  the  Eye  being  fuppofed  to  be  placed  in  the  Superficies 
of  the  Sphere,  at  the  equinodfial  Points,  Aries  and  Libra  ;  fo  the  Pe¬ 
culiarity  of  our  Intention  confifts  wholly  in  the  Difcovery  of  a  tranf- 
parent  Slider ,  Index  or  Projector ,  capable  of  forming  inflantaneoufly,1 
of  Arches  circular,  all  Kinds  of  fpherical  Triangles,  fuch  as  are  ufu- 
ally  drawn  by  Scale  and  CompafTes,  in  the  Science  of  fpherical  Geo¬ 
metry.  This  Slider ,  Index  or  Projector  may  be  rendered  tranfparenta 
great  Variety  of  Ways,  the  belt  that  have  occurred  to  us,  and  where¬ 
by,  alfo,  fhould  the  Tranfparency  be  loft,  it  may  be  Toon  reftored, 
is  as  follows. 

Take  a  Spoonful  of  Nut-oil,'  Linfeed-oil,  or  Sweet-oil,  and 
make  it  warm  over  the  Fire.  Place  the  Slider,  on  a* 
fmooth  clean  Table,  or  with  a  Sheet  of  clean  Paper  un¬ 
der  to  keep  off  the  Duft.  Dip  a  foft  Brufh,  clean  Feather,' 
clean  Linnen  Cloth,  or  your  Finger  into  the  Oil,  and' 
oil  the  Slider  over  on  both  Sides,  until  no  whitifh  Spots* 
be  feen. .  If  too  much  Oil  be  laid  on,  wipe  it  off  with  a 
clean  Linnen  Cloth.  Then  warm  the  Slider  well  be¬ 
fore  the  Fire,  and  fefc  it  afide,  either  between  tw6  Sheets' 
clean  foft  Paper,  or  without,  until  it  is  dry.’ 
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A  D  ESCRIPTION  of  the  Ea  STERN 

Terrestrial  Planisphere. 


50.  H  R O’  the  Centre  of  this  PJanifphere,  a  right 

X  ^  Tine  is  drawn  from  one  Side  of  the  Circumfe- 
rence  t0  t^ie  ot^er’  reprefenting  the  Axis  of  the 
World ,  about  which  the  diurnai  Motion  of  the 
Earth  is  performed  from  Weft  to  Baft*  or  the  apparent  Motion 
'  from  Eaft  to  Weft  in  24  Hours.  The  Extremities  of  this  Line 
.  reprefent  the  North  and  South  Poles  of  the  Earth  and  Heavens, 
and  on  this  Line  are  marked  the  Degrees  of  Latitude  from  the 
||  Centre  to  each  Pole.  This  Line  alio  reprefents  half  the  equi- 
noli  id  Colure ,  pafftng  through  the  Beginning  of  Aries .  * 

1  At  right  Angles  to  this  Axis*  and  through  the  Centre,  a 
fight  Line  is  drawn  from  one  Side  of  the  C  ircumference  to  the 
other,  reprefenting  half  the  terreftnal  and  celeftiai  Equator, 
The  Circumference  of  the  Plamfphere  is  divided  into  360  equal 
Parts  for  Degrees  of  Latitude*  and  numbered  on  one  Side  with. 

iio,  20,  &c.  from  the  Poles  to  the  Equator;  this  Circle  is  a 
firft  Meridian  from  which  the  Longitude  of  Places  may  be  rec¬ 
koned,  and  is  placed  here  for  giving  a  continued  View  of 
the  great  Continent  of  Europe ,  Afia  and  Africa . 

91.  At  the  Diftance  of  234  Degrees  on  each  Side  of  the 
Equator,  both  in  the1  Circumference  and  polar  Axis,  half  the 
Tropics  of  Ca'ncer  and  Capricorn  are  drawn,  (hewing  the  Sun’s 
greateft  North  and  South  Declination  or  approach  toward  the 
Poles;  in  like  Manner,  at  the  Diftance  of  23T  Degrees  from 
either  Pole,  the  two  Semi  polar  Circles  are  drawn,  fhewing  thofe 
Places  where  there  is  either  no  Day  or  no  Night  when  the  Sun 
•  is  in  either  of  the  Tropics. 

Through  the  Centre,  and  from  one  Extremity  of  the  nor¬ 
thern  Tropic  to  the  oppofite  Extremity  of  the  fouthern  One, 
a  right  Line  is  drawn,  reprefenting  half  th t  Ecliptic,  containing 
the  three  fouthern  Signs,  Capricorn ,  Aquarius  and  Pifces  ;  alfo, 
the  three  northern  Signs,  Aries,  Taurus  and  Gemini ,  with  the 
Day  and  Month  correfponding  to  each  Degree  and  Sign,  for 

i  ihew* 
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fhewing  th£  Sun’s  Declination,  and  to  what  Places  he  is  vertical  I  : 
on  any  Day  at  Noon,  with  his  right  Afcenfion,  and  that  Parti  it 
of  the  Equation  of  Time  depending  on  the  Difference  between! : ) 
his  right  Alcenfion  and  Longitude. 

92.  From  Pole  to  Pole,  are  drawn  all  the  Semi  Meridians  \  I  ft 
at  the  Diftance  of  a  Degree  from  each  other.  And  from  one  j  : 
Side  of  the  Planifphere  to  the  other,  at  the  Diftance  of  a  De- 1 
gree  from  each  other,  are  drawn  all  the  Semi  Parallels  of  Lati¬ 
tude  from  the  Equator  to  the  Poles  j  the  former  for  fhewing  the 
Difference  of  Longitudes  or  Meridians,  and  the  latter  the  Lati¬ 
tudes  of  Places,  and  Zenith  Diftance  of  the  Sun  at  any  given 
Place, on  the  Planifphere  at  Noon.  At  the  North  Pole  is  pla¬ 
ced  a  Semi  hour  Circle ,  fhewing  the  Difference  of  Meridians  in 
Hours  from  London ,  and  at  the  South  Pole  is  placed  another 
Semi  hour  Circle,  fhewing  the  Difference  of  Meridians  in  Hours 
from  the  ftrft  Meridian.  Tftefe  Hours  are  alfo  placed  at  the  I  i 
Eq  uinoLUal.  Near  the  Side  of  the  Planifphere,  is  placed  a  Scale 

of  the  Months  and  Days  correfponding  to  thofe  Degrees  of 
Declination ,  oppoftte  to  them  in  the  Side  of  the  Planifphere.  I 

93.  On  the  Surface  of  this  Planifphere  is  delineated  the  great  I 
Continent  of  Europe ,  Afia  and  Africa  *,  the  feveral  Empires, 
Countries,  Kingdoms,  Elands,  Rivers,  Mountains,  Cities,  and  I 
remarkable  Produ&ions  of  this  Part  of  the  known  World.  I 
Within  the  Indian  or  eaftern  Ocean,  are  fliewn  the  Directions  I 
of  the  Monfoons  or  periodical  Winds  in  thofe  Seas,  the  Months  I 
when  they  blow,  alfo  the  Trade-winds  in  the  Ethiopic  Ocean-,  I 
according  to  the  Direction  of  the  Darts. 

Over  the  Ethiopic  and  Indian  Oceans,  are  drawn  the  Varia-  I 
tion  Lines  or  the  magnetic  Needle,  as  they  were  obferved.  Anno  I 
170°,  Anno  1744,  and  Anno  1 756,  the  former  of  which  Lines  I 
are  marked  with  Italic  Letters,  the  next  with  Roman ,  and  the  latter  I 
with  Italic  Capitals,  for  fhewing  the  Variation  of  the  magnetic  I 
Syftem.  In  the  Side  of  the  Planifphere  are  Dailies,  fhewing 
the  Boundaries  of  the  Climates  ;  and  at  the  South  Pole,  are  fe¬ 
veral  Conclufions  relating  to  the  Earth,  the-  Heatens*  and  the  I 
Univerfe. 
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A  De  scr ipt ion  of  the  Eastern 
Celestial  Planisphere. 

94.  i^SSS^HROUGH  the  Centre  of  this  Planifphere,  a 
™  right  Line  is  drawn  for  the  Axis  of  the  World ,  the 


10! 
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1  xj  Extremities  of  which  reprefen t  the  North  and 
South  Poles  in  the  Heavens,  the  Earth’s  Globe 
being  fuppofed  to  be  in  the  Centre,  and  no 
greater  than  a  Point  compared  with  the  Extent  of  the  Heavens ; 
and  about  this  Axis  the  apparent  diurnal  Motion  is  performed, 
whereby  the  Stars  appear  to  move  from  Eaft  to  Weil,  and  rife 
and  let,  under  the  Direction  of  the  Equator  and  Parallels  of 
Declination.  As  a  Circle,  this  Line  reprefen ts  the  Semi  equi¬ 
ne  Aid  Colure.  At  right  Angles  to  the  Axis  of  the  World,  the 
Semi  celeftial  Equator  is  drawn  through  the  Centre,  foriliewihg 
the  Sun’s  right  Afcenfion  as  in  the  terreftrial  Planifphere.  The 
Circumference  of  the  Planifphere  hath  the  Degrees  of  Latitude 
or  Declination  from  the  Equator,  and  reprelents  xhefoljiicial  Co¬ 
lure.  This  Circle  (hews  what  Stars  will  be  vertical,  or  direddy 
over  the  Inhabitants  of  any  Degree  of  Latitude,  when  they  come 
to  the  Meridian. 

95.  At  the  Di dance  of  23  ~  Degrees  from  the  Equator, 
the  two  Semi  Tropics  of  Cancer  and  Capricorn  are  drawn,  and 
at  the  fame  Di dance  from  the  Poles,  are  drawn  the  two  Semi 
polar  Circles.  Through  the  Centre,  and  to  the  Extremities  of 
the  two  Tropics,  is  drawn  a  right  Line  for  the  Semi  Ecliptic , 
containing  the  Signs,  Capricorn ,  Aquarius ,  Pifces ,  Aries ,  Tau¬ 
rus,  Gemini ,  and  alfo  the  Days  of  the  Month  when  the  Sun  is 
in  thofe  Signs.  From  Pole  to  Pole,  are  drawn  the  Semi  Me¬ 
ridians ,  and  from  one  Side  of  the  Planifphere  to  the  other, 
the  Semi  Parallels  of  Declination  for  diewing  the  right  Afcen- 
fions  and  Declinations  of  the  Stars.  Near  the  Side  of  the  Fla- 
nifphere,  between  the  Tropics,  is  placed  a  Scale  of  Declina¬ 
tion,  for  fhewing  the  Declination  of  the  Sun  on  any  given  Day 
of  the  Year. 

96.  On  the  Surface  of  this  Planifphere,  are  laid  down  the 
fixed  Stars  of  the  eadern  Hemifphere,  or  thofe  on  the  Eaft- fide 
oi  the  folftitial  Colure,  with  the  Names  ot  the  Conftellations 
to  which  they  belong,  and  the  Greek  Letters  of  Bayer  placed 
at  each  Star.  The  Figures  of  the  Conftellations,  are  drawn 
according  to  the  Anneals, 
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A  D  ecription  of  the  Western 

Terrestrial  Planisphere. 

* 

97.  rO^OC^LL  the  Semi  Circles  delineated  in  the  eaftern  terre- 
M  A  ^  ftrial  Planifphere  are  continued,  and  the  other 

M  Half's  of  them  delineated  in  the  fame  Manner,  and!  j 
zLsAj&yJ*  for  the. fame  Ufes  in  this.  Befides,  which,  on  the 
Surface  of  this  Planifphere,  is  delineated  the  great  Continent  of# 
North  and  South  America,  connected  by  the  IJlhmus  of  Darieny  1; 
with  the  Countries,  Kingdoms,  Hands,  Rivers,  Trade- winds*  Ji 
v  ariation  Lines,  Lhr.  of  this  Part  of  the  known  World,  as  ini 
the  eaftern  terreftrial  Planifphere.1  So  that  whatever  hath  been  f 
faid  in  the  Defcription  of  that,  may  alfo  be  applied  to  this.  And  \ 
thefe  two  Hemilpheres  being  placed  to  the  Back  of  each  other,,, 
do  compleatly  reprefent  the  whole  Globe  of  the  Earth  and  Sea. 

A  Description  of  the  Western 
-  >  Celestial  Planisphere. 

98.  feveral  Parts  of  the  weftern  celeftial  Plani-  I 
&  r  .  cj)  fphere,  are  laid  down  in  the  fame  Manner,  and! 
tji  1  cj  for  the  fame  Purpofes  as  thofe  of  the  celeftial  ea-  : 
$$$$  ftern  Planifphere  *  the  Jolftitial  Colure  being  the 

Circumference  of  the  Plardfphere.  A  right  Line 
palling  through  the  Centre,  at  right  Angles  to  the  polar  Axis, 
Containing  the  other  half  of  the  celeftial  Equator.  And  a  right  I 
Line  palling  through  the  Centre,  to  the  Extremities  of  the  nor¬ 
thern  and  fouthern  'Tropics ,  containing  the  other  fix  Signs, 
Career,  Leo ,  Virgo ,  Libra,  Scorpio ,  Sagittarius ,  and  the  fixed 
Stars  or  the  weftern  celeftial  Hemifphere  being  laid  down  in 
this:  So  that  what  hath  been  faid  of  the  eaftern  celeftial  Pla¬ 
nifphere,  may  alfo  be  underftood  of  the  weftern  One,  the  one 
being  the  Remainder  or  Complement  of  the  other.  And  thefe 
two  being  placed  to  the  Back  of  each  other,  do  reprefent  the 
whole  Convex  Surface  of  a  Globe  of  the  Heavens. 
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*  The  Principles  of  Geography. 

^  ^g.WE^MWEOGR^PHT  is  a  Science  whereby  we  under¬ 
lie  •=  ftand  the  Situation,  Extent,  Bounds,  Air,  Soil0 

=r _ H  natural  Productions,  Trade,  Commerce,  Laws, 

i  §&&&&  Cuftoms  and  Manners  of  the  various  Parts  of  the 

I  known  world.  For  the  Underftanding  of  which,  by  the  Plani- 
fpberes,  it  will  be  proper  to  place  the  terreftrial  Planifpheres 
before  you,  as  hereby  the  Bounds  and  Extent  of  Countries,  the 
Directions  and  Lengths  of  Rivers,  the  Latitudes  and  Longitudes 
of  Places,  the  Extent  of  the  feveral  Oceans  and  Seas,  the  Situ¬ 
ation  of  Places  on  the  Earth's  Globe,  with  refpett  to  each  other, 
and  to  the  Circles  of  the  Sphere,  will  appear  by  Inflection,  and 
hence  a  proper  Idea  may  be  formed  of  the  Particulars  belong¬ 
ing  to  each  Country. 

And  here  it  is  to  be  obferved,  that  the  ufual  Way  of  intro¬ 
ducing  the  Situation  of  Places,  is  by  their  Latitudes  and  Longi¬ 
tudes;  the  former  being  eafily  obtained  by  celeftial  Qbfervations, 
and  the  latter  much  better  adapted  for  this  Purpofe  than  any 
other  Pohtion  that  could  have  been  made  ufe  of  in  its  Stead, 
on  Account  of  the  Uniformity  and  Regularity  which  fubfifts 
i  among  the  Circles  of  the  Earth  and  Heavens. 

Nor  is  it  any  Matter  of  Confequence,  whether  the  Geogra¬ 
pher  begins  to  reckon  Longitude  from  the  Meridian  of  London % 
Paris ,  or  any  other  Place  ;  feeing,  in  all  Cafes,  a  Pcrfon  with 
whom  he  converfes,  is  fuppofed  to  know  where  he  begins  the 
i|  fame  ;  and  fhould  any  Ambiguity  of  Expreffion  arife,  the  Word 
3  'Difference  of  Longitude,  inftead  of  the  Word  Longitude  itfelf, 
if  will  obviate  the  fame. 

I!  In  the  following  Table  the  firft  Column  contains  the  princi- 
w  pal  Divifions,  Empires,  and  Countries  of  the  Earth’s  Globe  ; 
the  fecond  Column  expreffeth  the  Temperature  of  the  Air  for 
each  refpedtive  Country,  or  its  extreme  Parts  North  and  South; 

|  the  third  Column  expreffeth  the  Soil,  which  if  various  and  not 
ij  uniform  is  marked  different ;  the  fourth  Column  expreffeth  the 
natural  Productions,  Trade  and  Commerce,  the  fifth,  fixth  and 
I  feventh  Columns  exprefs  the  general  Religion,  Language,  Man- 
]i  pers,  and  Properties  of  the  Natives, 
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Countries 

j  Air. 

Spain 

hot 

France 

temperate 

Italy 

temperate 

Hungary 

unwholfome 

Poland 

cold 

PruJJia 

|  cold 

m 

Germany 

different 

Holland 

temperate 

Denmark 

cold 

Sweden 

cold 

Norway 

cold 

England 

temperate 

Mufconjy 

hot  and  cold 

Little  d 
Fart  ary  ^ 

temperate 

Greece 

temperate 

Great  d 

Fartary  ^ 

different 

China 

•  i 

temperate  • 

India 

hot 

Perjta 

different 

Arabia 

hot 

Enphratia  I 

temperate 

Egypt 

unwholfome 

Barbary 

lot 

The  Defer t  1 

10t 

h  egrcland  1 

lot 

Soil.  [  Productions,  Trade  &  Commerce. 


dry  $  Woods  and  Mountains,  Fruits,  Wines, 

y  }  Earths,  Metals. 

fruitful  S  CoTrn’  Flax>  fine  Wool,  Wines,  Silks, 
d  Linen,  Iron. 

fruitful  i  Forn>  Wines,  Fruit,  Sattins,  Mine¬ 
rals,  Metals. 

fertile  5  Co™>.  *™its-  CoPPer>  Iron,  Salt, 
d  Guickhlver. 

fertile  5  Cak,  Heals,  Salt-petre,  Cordage,  Me- 
d  tals. 

woody  ^  v~'orn>  Cattle,  Oak,  Deals,  Hemp, 
y  }  Linen,  Metals. 

ruo-eed  $  Petals,  Allum,  Corn,  Linens,  Ar- 
d  mory. 

$  Cattle,  Herbs,  Fifn,  Linen,  Earthen- 
/  Ware. 

5Eifh,  Furs,  Skins,  Deals,  Armour, 
?  Pitch,  Iron. 

C  Metals,  Hyd  es,  Furs,  Rofm,  Deals, 

?  Oak. 

CFifh,  Train-oil,  Furs,  Mails,  Pitch, 

?  Copper,  Hides. 

SCorn, 'Wool,  Oak,  Butter,  Cheefe, 

?  Hard  -ware.  Armory. 


watry 

rertile 

rocky 

rocky 

'ertile 


'oody  SFurs>  Hemp,  So'ap,  Leather,  Train- 
d  oil,  Iron. 

different  Slaves,  Leather,  Skins,  Furs. 

fertile  -  Silks,  Oil,  Leather,  Galls,  Cotton, 
l  Wines, JVIohair,  Grogtams. 

different  Flax,  Mufk,  Rhubarb,  Silk. 

fertile  ^  Cold,  Silver,  precious  Stones,  Chin^- 
?  ware,  Spices,  Perfumes. 

fertile  S  ^  >  G  unis,  Apices,  Silks,  lYIetals,  1 
?  Minerals.  ...  * 

different  S  Silks,  Gold,  Silver,  Skins,  Fruits, 

?  Alabafler,  Metals. 

different  S  Coral,  Pearl,  precious  Stones,  Gums, 
d  Perfumes. 

Fruits  and  Grain,  Pitch,  Silk. 

5  Fruits,  Sugar,  Linen,  Drugs,  Flax,, 
d  R-ice  Salt. 

5  Honey,  Wax,  Oil,  Sugar,  Flax,,  I 
d  Hemp,  Dates. 

S  Wild  Cattle,  fome  Corn  and  abun- 
d  dance  of  Dates. 

5  Indian  Corn,  Herbs,  Metals  Gums. 

£  Elephant’s  Teeth,  Gold,  Slaves. 

Guinea  j 


filmy 

fertile 

warren 

fertile 
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Religion . 

Language 

Romanifs 

Spanijh 

Romanifs 

Trench 

Romanifs 

Italian 

|  Manners  and  Prop  ert.  of  Inhabit. 

zealous,  jealous,  lafcivious,  impotent, 
gay,  fprightly,  generous,  ingenious, 
polite,  eloquent,  cunning,  revengeful. 


Romanics 
Romanics 
Lutherans 
Romanics 
!l  Calvinfs 
\  Lutherans 

1  Lutherans 

2  Lutherans 
t  Proteilants 


Grecians 

Mahometans 

Mahometans 

Mahometans 

Pagans 

Idolaters 


t| Mahometans 

— 

II 

|:|  Mahometans 
\%Armenians 
' Mahometans 
1 aho?netans 
Mahometans 
dolaters 


Hungarian 

Sclavonic 

Sclavonic 

German 

Low  Dutch 

Teutonic 


ftrong,  valiant,  cruel,  adi&ed  to  war. 

C  civil,  brave,  fmcere,  ftrong;  and  long 
l  livers. 

faithful,  ftrong,  patient,  valient. 

^  fmcere,  hofpitable,  valiant,  patient, 
Z  ingenious. 

induilrious,  ingenious,  civil,  brave, 
miftruftful,  ftrong,  valiant. 


Teutonic 

mix'd 

mix’d 

Sclavonic 

Scytian 

Greek 

Tartarian 


opinionated,  vigorous,  referved,  ftrong, 

C  hardy,  laborious,  courageous,  plain, 
Z  juft  and  civil. 

S  fmcere,  induilrious,  cautious,  ingenL 
\  ous,  valiant. 

C  conceited,  barbarous,  long  livers,  ro¬ 
le  bull,  Ihort. 

S faithful,  robuft,  patient,  and  their 
2  Food  Horfe-flefti  and  Mares -milk. 
£  zealous,  charitable,  vicious,  robuft, 
C  civil. 

£  barbarous,  Ugly,  fierce,  thievifh,  eaters 
C  of  human  Fleih. 


Chinefe 

Indian 

Perjian 

Arabic 

mix'd 

Arabic 

African 

African 

African 


conceited,  crafty,  faithlefs,  ingenious. 

C  civil,  ingenious,  and  pretty  juft  irt 
C  Dealings 

S' proud,  paftionate,  revengeful,  Liber- 
2;  tines,  Flatterers.  '  . 

5 different,  fome  ignorant  and  barbar- 
L  ous,  others  civil. 

S  different,  but  generally  like  thofe  of 
Z  Arabia  and  Greece 
\  treacherous,  cruel.  Cowards,  Iuxuri- 
Z  ous,  Diviners. 

^  unfaithful,  impatient,  covetous,  crafty, 
^  tawny. 

wild,  barbarous,  thievifti,  tawny. 

barbarous,  rude,  ignorant,  luxurious, 
?  vicious,  black. 


Pagans 
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Countries. 

1 

Guinea 

Nubia 

Southern  ? 
Africa  5 

Mexico 
Florida 
Canada 
Terra  Firma 


dir. 


Per 


u 


Amazonia 

Brazil 

Paraguay 

Chili 


hot 

hot 

hot 

»> 

warm 

temperate 

temperate 

hot 

different 

temperate 

temperate 

temperate 

different 


Soil.  [  Productions.  Trade  is?  Commerce » 

II  N.  < 


fertile 

fertile 

different 

fertile 

fertile 

fertile 

fertile 

rich 

fertile 

fertile 

fertile 

different 


S  Gold,  Ivory,  Ambergreafe,  Grain,' 
£  Fruit,  Wax,  Civ^et,  Slaves. 

5 Gold,  Ivory,  Sugar,  Drugs,  Croco- 
£  diles*  v.  •  i 

Gold,  Silver,  Metals,  Gems,  Corn, 
^  Cattle.  Wines,  Salt. 

S  Cotton,  Sugar,  Silk,  Cochineal,  To- 
?  bacco,  Drugs, 

5  Gold,  Silver,  Pearls,  Furs,  Indigo, 
C  Wild -beads »  . 

^  Fifh,  Grain,  Deals,  Iron,  Tar,  Bealls, 
l  Beavers,  Deers,  Tobacco. 

S  Gold,  Silver,  Metals,  Gums,  precious 
(  Stones,  Drugs. 

S  Vail:  Quantities  of  Gold  and  Silver, 
C  with  Drugs,  Pearls,  Cotton. 

N  Gold,  Silver,  Sugar,  Cocoa,  Ebony, 
<  Tobacco*  Wild-beafts. 

S  BrazilWood, Sugar,  Amber, Tobacco, 
?  Train-oil,  Roiin,  Gold,  Diamond?, 
S  Gold,  Silver,  Brafs,  Iron,  Sugar, 
?  Wild- beads. 

S  Gold,  Silver,  Corn,  Honey,  Oflriches, 
Metals. 


There  are  alfo  many  Iflands  difperfed  throughout  the  feverall 
Oceans  and  Seas,  and  alfo  Places  on  the  Continents  of  great;: 
Trade  and  Commerce,  fome  of  which  are  fubje£t  to  European j 
Nations,  and  others  neutral  with  them.  Such  as  the  Azori >, 
Madeira ,  and  Cape-Verd  Iflands,  poffeffed  by  the  Portuguefe ;; 
Newfoundland ,  belonging  to  the  Englifh  ;  the  Ifles  of  Cape-Bre- 
im  and  St.  John ,  now  taken  from  the  French  by  the  EngliJhA 
and  which,  on  Account  of  Situation,  may  be  efteemed  a; 
Bar  to  the  River  St.  Laurence ,  and  all  the  Settlements  thereon, 
the  Sand-Banks  in  thefe  Seas  being  general  Filheries  for  Cod- 
fifh,  Stock-fifh  and  Lyng,  which  thofe  Seas  produce  in  great! 
Abundance,  and  from  which  they  are  exported  to  Portugal p 
Spain ,  France ,  England ,  and  other  Nations.  Greenland ,  both  j 
Eaft  and  Weft,  the  general  Whale- fifhery  for  the  Englifh:  j 
Dutch ,  Danes ,  and  other  European  Nations,  the  Coldnefs  of  the 
Climate  permitting  but  few  Inhabitants,  a  few  wandering  Sat 
vages,  with  Plenty  of  large,  white  Bears,  icy  Seas,  and  Mound 
tains  of  Snow,  Iceland ,  inhabited  by  a  few  Danes  and  Nttrl 
wegians ,  the  Air  cold,  the  Inhabitants  healthy,  long  livers*  ana 

'  '  ■  "  tin 
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Religion. 

Language. 

Pagans 

Zungai 

Pagans 

Nubian 

Pagans 

Ethiopic 

Papifts&  Idolaters 

Spanijh  and  Indian 

Ditto 

French  and  Indian 

Ditto  and  Englijh 

Ditto  and  Englijh 

Idolators 

various 

Idolators 

Spanijh  and  Indian 

Pagans 

not  known 

Scarce  any 

various 

Idolaters 

Jargon 

Idolaters 

Jargon 

89 

Manners  and  Propert.  of  Inhabit, 
naked,  proud,  thievifh,  black. 

i 

cunning,  warlike,  fierce,  wealthy. 

S  *n  general  ignorant,  treacherous,  fierce 
l  Savages. 

civil,  honed,  faithful  Natives, 

Ditto  with  painted  Bodies  aimed  na¬ 
ked,  Warriors. 

Ditto  and  EngVJh . 

I 

tawny,  robuft,  healthy,  almoft  naked* 

^  vicious,  fome  ignorant,  other  ingeni- 
d  o.us. 

fierce  Savages,  eating  human  Flefh. 
cruel,  revengeful,  thievifii. 
flout,  tall,  nimble,  laborious, 
tall  courageous,  warriors,  valiant. 


the  Produce  of  the  Country,  Leather,  Tallow,  Fifh-oil,  Filly 
and  Skins.  Jamaica ,  well  inhabited  by  the  Englifto ,  producing 
Sugar,  Rum,  Ginger,  and  otherwife  a  great  Mart  for  the  Trade 
and  Commerce  of  the  Weft  Indies.  St.  Chriftophersy  Ant  ego  ay 
Monfterrat ,  pole led  by  the  Englijh ,  producing  great  Quan¬ 
tities  of  Cotton,  Sugar,  Tobacco.  Barbadoes ,  extremely 
populous,  and  producing  great  Quantities  of  Sugar,  Rum, 
Cotton.  Moll  of  the  other  Caribbee  Iflands  inhabited  by  the 
Spaniards  and  French.  Fuego ,  an  uninhabited  IHe  lbuth  of  A- 
merica.  Madagafcar ,  a  wild  dqfert  Hand,  having  but  few,  if 
any,  European  Inhabitants.  St.  Helena ,  belonging  to  the  Eng- 
lift ?,  where  our  Eaft  India  Ships  take  frefh  Supplies  of  Water. 
Sumatra ,  producing  Gold  and  other  Metals,  Drugs  and  Spices. 
Java^  inhabited  by  the  Dutch',  producing  Rice,  Honey,  Sugar. 
Japany  producing  Gold,  Silver,  Wheat,  Rice,  Pearls.  Alfo, 
on  the  Continent  of  America  ;  the  Coafts  of  Hud  foil's  Bay  and 
New  Britain ,  belonging  to  the  Englijh ,  producing  great  Quan¬ 
tities  of  Beavers  and  Furs,  but  few  Natives.  New  Scotland ,  be¬ 
longing  to  the  Englijh ,  a  Country  capable  of  great  Improve- 

K  '  merit. 
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rnent,  and  producing  Timber,  Hemp,  Cordage,  Wheat,  Fruits. 
New  England ,  numeroufly  inhabited  by  the  Englijh ,  a  fertile 
Country,  the  Inhabitants  healthy,  robuft,  fincere,  courageous ; 
alfo  New  York,  Penfilvania,  Maryland,  Virginia,  North  and 
South  Carolina,  Georgia,  abounding  with  fine  Rivers,  plenty  of 
Fifh,  great  Quantities  of  Tobacco,  and  many  other  mercantile 
Commodities,  the  Natives  chiefly  Britiflo  Inhabitants,  whofe 
Geniufes  for  Trade  and  Commerce  have  led  them  to  thefe  Parts 
of  the  World,  where  they  have  eflablifhed  Colonies,  built  fpa- 
cious  Towns,  fettled  Factories,  and  under  the  Britijh  Govern¬ 
ment  export  the  Produce  of  thofe  Countries,  import  that  of 
others,  a  People  - apt  for  Improvements  in  Arts,  Sciences  and 
Learning,  generous,  throng  and  brave,  equal  to  any  Enterprize* 
and  biding  fairly  to  equal,  if  not  outvy  any  other  Part  of  the 
known  World. 

On  the  ^  oafh  of  Africa  and  Corimandel ,  Bengal,  Malabar, 
and  feveral  other  Places  in  Eafi- India,  the  Englijb  have  feveral 
Places  of  great  Confequence  for  fecuring  the  Trade  oh  thefe 
Parts  of  the  World,  as  have  likewife  the  Spaniards,  Por/uguefe , 
Dutch  and  French,  the  Prerogative  of  which  is  generally  re¬ 
tained  for  the  immediate  Benefit  of  the  feveral  Crowns  and 
Princes  which  have  been  able  to  make  Acquifitions  in  thofe  Parts 
of  the  World,  or  for  Companies  of  Merchants  impowered  by 
Royal  Charters  for  carrying  on  Courfes  of  Traffic  with  the 
fame. 


ioo.  An  Efiimate  of  the  Magnitudes  of  Countries  compared  with 

each  other . 


England  and  Scotland  — 

i 

Sweden  and  Norway  — 

S'? 

Ireland  —  — 

3 

T 

Mufcovy  —  — 

12 

France  - —  — 

3i 

Poland  —  — 

3 

Spain  and  Portugal  — 

2  i 

Turkey  in  Europe  * - 

5 

Italy  — •  — 

li 

Turkey  in  Afia  - 

6 

Germany  —  - — 

3 

Raft  India  —  — 

20 

Holland  and  Flanders  — 

X 

*T 

China  and  Tonquin  — 

18 

Denmark  —  — 

A 

3 

Arabia  —  • —  — 

15 
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4.01.  An  EJiimatc  of  the  Number  of  Inhabitants  in  the  following 

Countries . 


England  —  7 

Scotland  —  14 

Ireland  — -  2 

Holland  —  2 

Flanders  —  2 

France  — •  1 6 

and  Portugal  6 
Italy  . — '  —  7 

Germany  —  20 

Pruffia  and  Poland  5 
'Denmark ,  Sweden  > 
and  Norway  5  ^ 

Mufcovy  — •  12 


Million 

Mill. 

Mill. 

Mill. 

Mill. 

Mill, 

Mill. 

Mill, 

Mill. 

Mill. 

Mill. 

Mill. 


Turkey  in  Europe  8  Millions. 


China 


50  Mill. 
12  Mill. 
20  Mill. 


1  Mill.  Whites. 


Britijh 
Empire  in 
America 
French  in  1 

Canada  and  £  4  Mill.  Whites. 
Florida  ' 

Spaniards 
in  America 


n 

6 


Mill.  Whites. 


102.  An  EJlimate  of  the  Number  of  Land  Forces  ufually  employed 
in  Time  of  Peace  in  the  following  Countries . 

1  1  «  « 

Queen  of  2  I2o  Thoufands, 

tiiingary  o 

Pruffia  —  100  Thonf. 
Poland  —  40  Thouf. 

Saxony  —  20  Thouf. 

Bavaria  —  20  Thouf 

Hanover  —  20  Thouf 

Denmark  —  30  Thouf 
Sweden  —  35  Thouf 

Mufcovy  —  150  Thouf 


England  — 
Holland  — 
France  — 

Spain  - 

Portugal  - 
The  Pope’s 
Dominions 
Naples  — 
Tufcany  — 
Venice  — 
Sardinia  — 


40  Thoufands. 
30  Thouf 
160  Thouf 
60  Thouf 
20  Thouf 


8  Thouf 

% 

20  Thouf 
8  Thouf 
20  Thouf 
30  Thouf 


103.  An  Efim  ate  of  the  Proportion  of  Shipping ,  including  thofe 
of  IVar  and  Commerce ,  belonging  to  the  following  Countries. 


England  - 

Holland  - — 

France  -  — 

Spain  and  Portugal 

o 


1 

1 


Germany  and  Pruffia 

Denmark  - 

Sweden  and  Ruff  a 


K  2 
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104.  stable,  /hewing  the  Money  of  Account ,  the  Money  and 
Par  of  Ex  change ,  the  real  Species  of  the  Chief  trading  Coun¬ 

tries  of  Europe. 

PTHHE  Countries  and  Cities  with  which  England  has  the  great- 
f _  eft  Commerce,  are  Holland  or  Amfterdarn ,  Brabant  or  Ant¬ 
werp  *  France  or  Paris ,  Germany ,  Hamburgh ,  Spain.,  Portugal , 
Venice ,  Genoa  and  Leghorn. 

In  England \  Books  and  Accompts  are  kept  in  Pounds, 
Shillings,  Pence  and  Farthings.  A  Pound  is  20  Shillings,  a 
Shilling  12  Pence,  and  a  Penny  4  Farthings. 

The  Exchange  between  this  and  other  Countries  is  negotiated 
in  Pounds  and  Pence. 

The  real  Species  of  Gold  is  a  Guinea  (or  21  Shillings)  and  its 
Sub-divifions  :  That  of  Silver  is  a  Crown,  or  5  Shillings,  its 
Half  is  2 s.  6d.  The  next  of  Silver  is  a  Shilling,  and  the  next 
is  a  Sixpence  :  Of  Copper  a  Halfpenny,  and  a  Farthing. 

In  Holland ,  Books  and  Accompts  are  kept  in  Gilders, 
or  Florins,  Stivers,  and  Penningens.  A  Gilder  is  20  Stivers : 
A  Stiver  is  1 6  Penningens. 

The  Exchange  between  this  and  other  Countries,  is  by  al¬ 
lowing  a  certain  Number  of  Pounds,  or  Groots  Flemifh,  for 
the  refpedlive  Species  of  thefe  Countries.  A  Flemifh  Pound 
contains  20  Flemifh  Skillings:  A  Skilling  contains  12  Groots, 
and  a  Groot  Flemifh  is  half  a  Stiver,  confequently  a  Gilder  is 
40  Groots,  and  a  Pound  Flemifh  is  6  Gilders.  —  Sometimes 
the  Exchange  is  by  Rixdollars,  one  of  which  is  2  4  Gilders. 

The  real  Species  of  Gold,  are  the  Ducat  or  Ducatoon  of  20 
Gilders.  The  Sovereign  is  15  Gilders  or  Florins.  The  Rofe 
Noble  is  1 1  Gilders.  The  real  Species  of  Silver  and  Copper 
are,  the  Ducatoon  of  3  Gilders  3  Stivers.  The  Drie  Gulden  is 
3  Gilders.  The  Rixdollar  is  2  ~  Gilders.  The  Crown  is  2 
Gilders,  lire  Dollar  is  1  ~  Gilder.  The  Gold  Florin  is  1 
Gilder  8  Stivers.  The  Skilling  is  6  Stivers,  or  12  Groots.  The 
Stiver  is  2  Groots,  or  16  Penningens  or  Deniers.  The  Male 
Skilling  is  5  Stivers  8  Deniers.  The  Doublekee  is  2  Stivers. 

The  intrinfic  Value  of  a  Florin  or  Gilder  is  is.  gd.  -r|  Eng - 
lift,  and  confequently  a  Groot  is  t-44  of  an  Englifh  Fenny. 

In  Brabant ,  Antwerp ,  &c,  Books  and  Accompts  are 
kept  in  Pounds,  Skillings  and  Groots  Flemifh,  and  Exchange 
negotiated  in  the  fame  Species.  The  Reft  as  in  Holland ,  only 
96  Groots  Flemifh  are  here  4 s.  6d.  Englifh ,  and  confequently 
1  Groot  Flemifh  is  -4  of  an  Englifh  Penny,  In 
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In  France ,  Books  and  Accompts  are  kept  in  Livres,  Solz, 
and  Deniers.  A  Livre  is  20  Solz,  and  a  Sol  is  20  Deniers. 

The  Exchange  is  negotiated  by  Ecus,  or  CroWns  of  3  Livres, 
or  60  Solz  Tournois.  v 

The  real  Species  of  Gold,  are  double  and  Engle  Louis  d’Qrs. 
Of  Silver  a  Crown,  or  Ecu,  and  its  Sub-divifions  :  Une  Petite 
Piece  is  3  Solz,  or  three  Pence  Englijh.  —  Of  Brafs  a  Sou, 
Of  Copper  a  Liard,  or  Farthing,  and  a  Denier  T4  of  a  Sol. 

The  intrinfic  Value  of  a  Louis  d’Or  is  ijs .  o d.  of  a  Crown 
in  Specie  4*.  6d.  of  a  Sol  -J  of  a  Penny  Englijh , 

The  current  Value  of  the  fevera]  Species  in  France  alters  at 
the  King’s  Pleafure :  The  Crown  in  Specie  lately  pafTed  there  for 
72  Solz  Tournois,  and  therefore  then  the  intrinfic  Value  of  the 
Ecu  of  Exchange  of  3  Livres  or  60  Solz  Tournois  was  45  Pence 
Englijh .  The  Value  of  the  Ecu  of  Exchange  is  according  to 
the  current  Value  of  the  Ecu  in  Specie. 

In  Hamburgh ,  Books  and  Accounts  are  kept  in  Rixdol- 
iarsor  Marks,  Skillings  and  Pfennings.  A  Rixdollar  is  3  Marks, 
a  Mark  is  16  Skillings,  or  Stivers  Lubs,  and  a  Skilling  is  12 
Pfen  nino;s. 

The  Exchange  with  London  is  by  Pounds,  Skillings,  and 
Groots  Flemifh.  A  Groot  Flemifh  is  4  a  Skilling,  or  Stiver 
Lubs :  A  Skilling  Flemifh  is  6  Stivers  Lubs,  and  a  Pound  Fle¬ 
mifh  is  7  ~  Marks,  or  120  Stivers  Lubs. 

The  real  Species  are  a  Gold  Ducat,  worth  6  Marks,  and  8 
or  9  Stivers  Lubs.  A  Silver  Ducatoon  is  3  Marks  14  Stivers 
Lubs.  An  Albertus,  or  Crofs  Rixdollar  is  3  Marks  4  Stivers 
Lubs.  The  current  Rixdollar  is  3  Marks.  A  Danijh  Crown  is  2 
Marks.  The  Dollar  is  2  Marks.  The  Mark  is  1 6  Stivers  Lubs. 
The  Skilling  is  6  Stivers  Lubs,  and  the  current  Stiver  is  2 
Groots  current. 

The  intrinfic  Value  of  the  Mark  is  is,  6d.  Englijh ,  by  which 
the  Value  of  all  the  Reft  may  be  eftimated. 

In  Spain ,  Books  and  Accompts  are  kept,  in  Rials  and  Ma- 
ravedies.  A  Rial  is  34  Maravedies, 

The  Money  of  Exchange  is  a  Piafire,  or  Piece  of  Eight,  of  8 
Rials,  or  272  Maravedies.  A  Ducat  of  375  Maravedies,  and 
a  Pifiole  of  1088  Maravedies. 

The  real  Species  are,  the  Piftole  of  Gold  of  4  Pefoes.  The 
half  Piftole.  The  Pefo,  Piaftre,  or  Piece  of  Eight,  is  8  Rials. 
The  Rial  is  34  Maravedies. 

The  intrinfic  Value  of  the  Pefo  is  4^.  6d.  Englijh,  confe'quent- 
Jy  a  Maravedie  is  44  an  Englijh  farthing. 
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In  Portugal ,  Books  and  Accompts  are  here  kept  in  Rees, 
the  Thousands  being  feparated  from  the  Hundreds  by  this 
Mark  — ,  and  the  Millions  from  the  Thoufands  by  a  Dot  O. 

Exchange  is  negotiated  by  allowing  a  certain  Number  of  Rees 
for  the  Species  of  other  Countries,  viz .  the  half  Piltole,  or  Mill- 
ree  of  1000  Rees,  and  the  Crulado  of  400  Rees. 

The  real  Species  are,  the  broad  Ducat  of  Gold  of  10,000 
Rees.  The  double  Piftole  is  40000  Rees.  The  Pi  ft  ole-  is 
2000  Rees.  The  half  Piftole  is  1000.  The  ftamped  Pata- 
coon  is  600.  The  current  Patacoon  is  500.  The  ftamped 
Crufado  is  500.  The  current  Crufado  is  400.  The  ftamped 
Pezzo  of  Portugal  is  480,  and  the  Teftoon  is  100  Rees. 

The  Value  of  a  Millree  is  84^.  Engli/h ,  confequently  a  Ree 
is  of  an  Englijh  Farthing. 

At  Venice ,  Books  and  Accompts  are  kept  in  Lires,  Soldi, 
and  Denari.  A  Lire  is  20  Soldi :  A  Soldo  is  12  Denari. 

The  Exchange  is  by  Ducats  and  Groftes  Banco  ;  a  Ducat 
Banco  being  24  Groftes  Banco. 

The  real  Species  are,  a  Piftole  of  29  Lires;  a  Sequin  17 
, Lires ;  a  Silver  Dycat  6  Lires  4  Soldi;  a  Tefton  2  Lires 
14  Soldi ;  a  Jule  is  4  of  a  Tefton,  or  18  Soldi  ;  a  Lire  is  20 
Soldi ;  a  Soldo  is  12  Pichioli ;  a  Grofs  is  2  Soldi  8  Pichioli, 
or  32  Pichioli. 

The  intrinfic  Value  of  a  Lire  is  7 d.  ~  Englijh ,  and  of  a  Sil¬ 
ver  Ducat  44  d.  64  Englijh :  But  the  Ducat  Banco  being  20 
per  Cent,  better  than  the  currant  Ducat,  and  40  per  Cent,  bet¬ 
ter  than  the  Pichioli,  is  53^.  57  Englijh ,  confequently  the  Grofs 
Banco  is  2 d.  23  Englijh. 

At  Genoa ,  Books  and  Accompts  are  kept  in  Pezzi,  Lires, 
Soldi,  and  Denari.  A  Pezzo  is  5  Lires.  A  Lire  is  20  Soldi ; 
and  a  Soldo  is  1 2  Denari. 

The  Money  of  Exchange  is  the  Crown,  of  4  Lires ;  and  the 
Pezzo,  of  5  Lires. 

The  real  Species  are,  the  Piftole,  of  1  8  Lires  ;  the  Pezzo, 
of  5  Lires  ;  the  Lire  ;  the  Soldo  ;  the  Croifade,  of  7  Lires  10 
Soldi;  and  the  Tefton,  of  1  Lire  12  Soldi. 

The  intrinfic  Value  of  a  Lire,  is  lod.  4  EngliJIo. 

At  Leghorn ,  Books  and  Accompts  are  kept  in  Pezzi,  or 
Dollars,  Soldi,  and  Denari :  A  Pezzo,  or  Dollar,  is  6 Lires:  A 
Lire  is  20  Soldi  :  A  Soldo  is  12  Denari. 

The  Money  of  Exchange  is  the  Pezzo,  or  Dollar. 

The  real  Species  is  the  Pezzo,  of  6  Lires. 

The  intrinfic  Value  whereof  is  4s.  6d.  Engljh.  105.  A 
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105.  A  Table,  /hewing  the  Par  of  Exchange  with  the  Chief 

trading  Places  in  Europe. 


Holland 

or 

Amsterd. 

20  Shillings  for 
37 Plena. 

'Amster  dam. 

— • 

tr 

Brabant 

or 

Antwerp 

20  Shillings  for 
35  j.  6^.  |-Flem. 

20s.  0 d.  Flem. 
for 

19*.  2d.  y  Flem. 

Antwerp, 

w 

U  CO 

u,  ~ 

<5*  O  ^ 

45  Pence  for 

1  Ecu  of 

83  Groots  for 
1  Ecu. 

80  Groots  for 

1  Ecu. 

. 

i 

Pa  b  (« 

6oSolsTournois 

German. 

or 

Ham  bur. 

20  Shillings  for 
35L6tf.-|Flem. 

20  s.  0  d.  Flem. 
for 

19 s.  2<a?.yFlem. 

96  Groots  for 
48  Stivers  Lubs. 

i  Ecu  for  40 
Stivers  Lubs. 

Spain. 

1  :  * 

[ .  ■  'i 

54  Pence  for 

1  Piece  of  Eight 
of  272  maraved. 

'37  fl  Groots 
for  a  Ducat  of 
375  Maravad. 

132  Groots 

for  a  Ducat. 

1  Ecu  for  226  j 
Maravad. 

• 

Portu¬ 

gal. 

,,  r  f 

6/.  9A  Sterling 
for  a  Millree. 

-*» 

60  Groots  for  a 
Crufadoeof  400 
Rees. 

37  |  Groots  for 
a  Crufado 
of  400  Rees. 

1  Ecu  for  335  ~ 
Rees. 

W 

O 

1— < 

Z 

HI 

> 

3357  Pence  for 
a  Ducat  Banco. 

99  |  Groots  for 
a  Ducat  Banco. 

95  T U  Gr00tS 
for  a 

Ducat  Banco. 

100  Ecus  for  84 
Ducats  Banco. 

Genoa 

34  Pence  for  a 
Pezzo. 

100  Groots  for 
a  Pezzo. 

96  Groots  for  a 
Pezzo. 

1  Ecu  for  83  -|- 
Soldi. 

Leg¬ 

horn. 

34  Pence  for  a 
Pezzo  orDollar. 

ico  Groots  for 
a  Pezzo. 

96  Groots  for  a 
Pezzo. 

100  Ecus  for  83 
•J  Pezzi. 

Ham- 
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Hamburgh. 


1 34  y  G  roots 
for  a  Ducat. 

Spain. 

57  1  Groots  for 
a  Crufadoe. 

100  Ducats  for 
299  -5  J  Crufad. 

1 

PoRTUCAL. 

95  T|~  Groots 
for  a 

Ducat  Banco. 

z§9  Mara- 

vedies  for 
a  Ducat  Banco. 

661  4  Rees  for 
a  Ducat  Banco. 

Venice. 

96  Groots  for  a 
Pezzo. 

2  72Maravedies 
for  a  Pezzo. 

666  ^  Rees  for 
a  Pezzo. 

1 19  xP  fold  i  for 
4  Hires. 

Genoa. 

96  Groots  fofa 
Pezzo. 

272Maravedie$ 
for  a  Pezzo. 

666  \  Rees  for 
a  Pezzo. 

100  Ducats 
Banco  for  9.9  ~ 
P^zzi. 

Pezzo  for 
Pezzo. 

J Vote,  Exchange  is  very  variable,  and  the  Courfe  or  Rate  at 
any  particular  Time,  is  only  to  be  known  from  Merchants 
re  fid  ins  at  the  Places. 
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106.  A  Table,  /hewing  the  foreign  Gold  and  Silver  Coins . 


Gold  Coins. 

£NPanifh  Piflole  - - -  • -  — 

French  Piflole  * - - —  - ; - 

French  Lewis  -  . .  ■  - - - 

Hungary  Ducat  -  ■  ■  ■  ■  ■ 

Holland  Rider  -  - -  — 

Flanders  Albertus  -  — — 

Double  Sovereign  of  Flanders  — — -  — 

Gilder  of  Protbono  — - - - —  —  — 

Gilder  of  Matthias  Emperor  - -  - 

Gilder  of  Nuremburg  — - -  - - 

Italian  Piftole  - -  - -  — - -■  ■  - 

Chickeen  of  Venice  . .  ■  -  — 

Half  Cardinal  Angel  - *  - -  — 

A  Danifh  Coin  with  a  Crown  on  one  Side  of  it 
Moidore  with  their  Halves,  Quarters  and  Eighths 

Johns,  with  their  Halves,  &c.  -  — — 

Double  Johns,  of  r-< -  -  — 

Silver  Coins. 

Ducatoon  of  Flanders  •  -  — 

Holland  Dollar  -  -  - * 

Lyon  Dollar  - -  • 

Rixdollar  of  the  Empire  ■■■■»■■■  - - 

Seville  Royal  — — ■  —  - — - 


Weight . 

/. 

Value. 

gr. 

s. 

d. 

4 

8 

0 

16 

6 

4 

8 

0 

16 

6 

-  4 

8 

0 

16 

6 

— »  2 

6 

0 

9 

8 

6 

10 

1 

5 

9 

3 

8 

0 

1 3 

0 

6 

3i 

1 

8 

6 

—  2 

3 

0 

6 

10 

-  2 

'  3 

0 

7 

2 

2 

3 

0 

7 

1 

4 

6 

0 

16 

4 

•  2 

7 

0 

9 

7 

—  1 

20 

0 

6 

4 

3 

20 

0 

4 

— •  6 

11 

1 

7 

0 

9 

6 

1 

16 

0 

18 

12 

3 

12 

0 

cz.p'wts.  gr. 

f. 

d. 

/• 

I  0 

22 

5 

4 

0 

0  18 

5 

4 

4 

0 

0  17 

8 

3 

4 

2 

0  18 

*5 

4 

5 

3 

0  17 

12 

4 

4 

3 

Mexico 
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Mexico  Royal  - - - - 

Old  Cardecue  - - 

French  Lewis  — - 

St.  Mark  of  Venice  - 

Single  Milrez  of  Portugal 

Double  Dutch  Stiver  - - - 

Zealand  Dollar  - 

Crofs  Dollar  - - 

Old  Philip  Dollar  — — 

Ferdinand  Dollar,  1623 
Prince  of  Orange  Dollar,  1624 
Danilh  Dollar,  1620  *  — 

New  Quarter  of  French  Lewis 
Portugal  Teftooli  - 


oz. 

pws.gr. 

s. 

/• 

0 

1 7 

12 

4 

4 

2 

0 

6 

3i 

1 

6 

I 

0 

'7 

1 1 

4 

4 

1 

0 

I  3 

4 

2 

6 

d 

0 

7 

2 

1 

9 

0 

0 

1 

d 

0 

1 

n 

> 

6 

10 

0 

2 

1 

2 

0 

18 

'0 

4 

2 

1 

.1 

2 

0 

5 

0 

0 

0 

18 

6 

4 

3 

1 

0 

18 

6 

4 

<» 

a 

3 

0 

H 

0 

2 

1 1 

1 

c 

4 

9 

1 

1 

0 

0 

4 

9 

1 

1 

0 

107.  ^Table  of  the  Climates  from  the  Equator  to  the  Polar 

Circles. 


Clim. 

Longed: 

Day. 

Latitude 

Breadth. 

Clim. 

Longed: 

Day. 

Latitude 

Breadth . 

h. 

0 

t 

0 

/ 

h. 

0 

/ 

0 

f 

1 

12  — 

8 

34 

8 

25 

H 

iSi- 

59 

59 

1 

33 

2 

13 

1 6 

43 

8 

9 

H 

J9 

6 1 

18 

1 

*9 

3 

134 

2,4 

1 1 

7 

'28 

H 

*9l 

02 

25 

1 

7 

4 

»4 

3° 

47 

6 

36 

16 

20 

6  5 

23 

0 

58 

5 

Hi 

36 

30 

5 

43 

*7 

20  p 

64 

16 

0 

53 

6 

H 

41 

22 

4 

18 

2 1 

64 

55 

0 

39  ! 

7 

Hr 

45 

29 

4 

7 

19 

6-5 

25 

0 

3° 

8 

16 

49 

1 

3 

32  . 

20 

22 

65  • 

47 

0 

22 

9 

i6‘ 

51 

2 

57 

2 1 

214 

66 

6 

0 

l9 

10 

17 

54 

29 

2 

3 1 

22 

23 

66 

20 

0 

H 

1 1 

Hi 

56 

37 

2 

1 2 

23 

23  i 

65 

28 

0 

8 

1 2 

18 

26 

r 

49 

24 

24 

66 

31 

0 

3 

Climates  between  the  Polar  Circles  and  the  Poles. 

1  S  „  ,  i  ^  9 

Months 

0 

r 

0 

r 

Months 

0 

r 

0 

r 

1 

1 

67 

3i 

I 

0 

4 

4 

78 

20 

5 

O 

2 

2 

69 

3 1 

2 

Q 

5 

5 

84 

0 

5 

40 

3 

3 

73 

21 

3 

3° 

6 

6 

9° 

0 

6 

iLj 

L 
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io8.  ^Table  of  the  Equality  of  Weights,  at  the  moft  confiderable  Places  in  Europe. 
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rlamburgh. 

\ 

O  tv  O  O  van  M  nC  —  to  N  vO  Th 

M  M  M  M  M  M 

N  VO  vO  tv.  r-O^O  N  rh  can  O  ■«t-NO  OO  O  O  ■-*  O  'O  OvNO 

O  On  O  OO  OOOOO  —  ON  O  O  xf-NO  I^nO  'O  VO  ONOO  O'. 

London. 

OC  N  rh  CO  O'N'O  m  m  ON  m  O  ^4“ 

M  M  M  M  MM 

"  f  \ 

O  N  N  OO  can  O  *-  t(-  ro  iri  ia  ia  t)-  rei  van  rj- 

OO-O-  ONOO  M,  O  O  —  O  tv.NO  vO  VO  VO  O  ON  O 

•—MM  M  M  M  m  M  M  M  M 

Geneva. 

vo  On  OO  N  N^-N  N  vannQ  VO  OO  N  ^00 

— 1  M  >-<  « 

ON  tJ-  M  no  O'  lan  m  O  —  tv.  O  On  —•  rruri  n  tJ-  -rj- 

OO  OO  ON  tv.00  IN  N  O  OO  OO  ONOO  vannO  VAN  van  vanOO  t^QO 

M 

Province 

or 

Marfeilles. 

CO  OO  IN  —  rj-  N  LAN  "cf-CO  N  — <  Van 

i-.  —  — * 

c<N  r^OC  no  Th  't  O  OO  rr>  —  NO  tv.  N  van  can  N  M  NO  OO  rv 
N  —  «MGNOO<nia.N  <s  —  OOOONCnIN-Oh 

Tholoufe. 

^  —  00  to  ONON  —  O'O'O  OnO  N  WIOOO  t 

MM  mm  mmmm 

OO  —  n  —  On  o  van  N  In  O  o  n  00  —  OO  CN  **  *an  N 

-•  *-  NO  —  O  OsmO  M  N  h  iNOO  is  I^nO  —  O  — 

MmMM^m  M  M  M  M  M  MMM 

Rochel. 

kuaN  van  eovO  On  rj-  van  -^-nO  no  On  O 

M  M  m  MM 

On  can  n  van  o  fo  O  *->  O  Nm  t$-VO  OO  OO  On  CO  covO  H- 
QN  On  O  CO  OOCCO  —  ON  On  O  OnnO  VO  la  ia  ua  On  O  On 

Mm  m  /m 

Lions. 

00  VAN  VAN  O  voOO  van  ca>  O  NO  OO  W 

_■  l-l  —<  HH 

no  O  O  O  tvoo  Th  o  NO  e<NOO  O  r>.  tJ*  On  On  CO  On  —  O 

—  —  n  O  —  CN  On  la  O  —  —  —  in  ~  NO  nO  NO  O  O  — 

M  M  M  M  M  mMMmM  M  MMM 

Rouen. 

rh  rj-  n  can  co  cn  n  rv 

M  MM 

nO  —  O  n  tv>  —  oo  iaoo  -rf-oo  —  -^-no  N  N  n  Tj-  >-< 

ON  ON  o  00  ONOO  N  o  CO  On  On  OnnO  no  van  can  van  ONOO  O 

►-*  M 

Brabant 

or 

Antwerp. 

OO  NNOOnOOOCOOONOOO  van  n  N  nO  Tt-  N  CAN 

M  M  MM  M 

van  Q  On  O  nO  On  van  00  nO  van  N  O  O  M  N  can  m  On  N  O 
OOOONOO^oo  —  ONOOOtv.  t^.NO  vo  no  On  ON  O 

Mmmm  mmmm  m 

Holland 

or 

Amfterdam. 

N  N  NO  OO  NO  S~  CO  OO  00 

M  M 

M  |r^ 
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iio.  A  Table 

Money . 

Farthings. 

4  i  Penny. 

48  iz  1  Shilling. 
960  240  20  1  Pound. 

Troy  Weight. 

Grains. 

24  1  Pennywt. 

480  20  1  Ounce. 

5700  240  12  1  Pound. 

Superfcial  Meafure. 

Inches. 

144  1  Foot. 

1296  9  1  Yard. 

Solid  Meafure. 

Inches. 

1728  1  Foot. 

46656  27  Yard. 


of  Englifh  Coins,  Weights  and  Meafures, 

Long  Meafure. 

Barley  Corns. 


3 

36 

108 


1  Inch. 

1  z  1  Foot. 

36  3  1  Yard. 

594  198  1 6{  54  i  Pool. 

23760  79Z0  660  220  40  1  Furlong. 

190080  63360  5280  1760  320  8  1  Mile. 


Links. 
625 
25000 
1 00000 
64000000 


Seconds. 

6o 

3600 

86400 

31556937 


Land  Meafure . 


1  Pole. 

40  1  Rood. 

I60  1  1  Acre. 

102400  2560  640  1  Mile. 

Time. 


1  Minute. 

60  i  Hour. 

1440  24  f  Day. 

525949  8766  3654  1  Year. 


Avoirdupoize  Weight. 

Drams. 

16  1  Ounce. 

256  16  1  Pound. 

28672  179Z  1 12  1  Hundred. 

573440  35840  2240  20  1  Ton. 

Wine  Meafure . 

Solid  Inches. 


231 

8  Pints 

1  Gallon. 

282 

8  Pints  1 

*4553 

5°4 

1  Hogfhead. 

2538 

72 

9 

29106 

I0l8  126 

2  1  Pope. 

5°  76 

*44 

18 

5,8212 

s  * 

i  ,  . 

2016  252 

4  2  1  Tun 

10152 

288 

36 

Apothecaries  Weight. 

Grains. 

20  1  Scruple  9 

60  3  1  Dram  5 

480  24  8  1  Ounce  J 

5760  288  96  12  1  Pound. 


Beer  Meafure . 


Sol.  Inches. 


1  Firkin. 
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m.  A  Table  of  the  GENERAL  POST. 


BY  a  Statute  made  in  the  9th  Year  of  Queen  Anne,  the  following  Ratef 
are  appointed  to  be  paid  for  Poft  Letters : 


England,  or  South-Britifh  Inland  Letters  and  Packets . 


From  London ,  to,  or  from  any  Place  not  ex¬ 
ceeding  80  Miles  Diftance. 

And  to  and  from  any  Place  above  80  Miles 
from  London. 


Sing. 

Dou. 

Tre. 

Oun.‘ 

s.  d. 

s.  d. 

«f  1  d • 

S  •  dm 

0  3 

0  6 

0  9 

I  0 

0  4 

0  8 

1  0 

1  4 

North  Britain  Letters  and  Packets. 


From  London  to  Edinburgh ,  Dumfreys ,  or  Cock- 
lurn-fpeth ,  and  the  Contrary. 

From  Edinburgh,  not  exceeding  50  Miles  in 
Scotland. 

From  any  Place  above  50  Miles,  and  not  ex¬ 
ceeding  80  Miles  in  Scotland . 

And  if  to,  or  from  any  Places  above  80  Miles 
from  Edinburgh  in  Scotland,  Sec. 


Ireland  Letters  and  Packets . 

% 

From  London  to  Dublin ,  and  the  Contrary.  {  o  6  j  I 
From  Dublin ,  to,  or  from  any  Place  not  ex-  j 
•eeding  40  Englijh  Miles.  jo  2  |  o 

If  above  40  Miles  from  Dublin.  jo  4(0 


4 

8 


Foreign  Letters  and  Packets. 


From  any  Part  of  Holland,  France,  or  Flan-  [  s.  d. 
ders,  and  from  all  Parts  whatfoever,  coming  by  j 
Way  of  Holland  to  London  ;  and  alfo  from  Lon-  J 
don  to  Hamburgh  only.  j  o  I O 

To  or  from  London,  and  any  Part  of  Spain  and 
Portugal  through  France,  or  by  Packet  Boats. 

To  or  from  London,  and  any  Part  of  Italy,  Si¬ 
cily,  Turkey,  Switzerland,  A  If  ace  and  Nancy,  Bar - 
leduc ,  and  Lune<ville  in  Lor  rain ,  thro’  France. 

From  London  to  any  Part  of  Italy,  Sicily,  Ger¬ 
many,  Switzerland ,  Denmark,  Sweden,  Buffi  a, 
and  all  Parts  of  the  North  through  Holland \  and 
from  each  of  thefe  Places  coming  by  Way  of  » 

Flanders .  I  O  [ 


s. 


d. 


1  8 


3 


s.  d. 

s.  d. 

s.  d. 

0  6 

I  0 

1  6 

0  2 

0  4 

0  3 

0  6 

0  4 

0  8 

4 

6  j  3 


s.  d. 

2  O 
o  8 
I  o 
I  4 


2  o 

I 

o  8 
1  4 


s.  d.  j  s.  d. 

I 

,  i 

2  6  j  3 
6  *  6 


4 

o 
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^The  P  oft  age  of  Letters ,  to  any  of  the  following  Places ,  mnft  be  paid 

for  before  they  are  fcnt ,  viz. 


For  all  Letters  or  Paquets  to  any  Part  of  Spain 
Or  Portugal. 

For  all  Letters  or  Paquets  to  any  Part  of  Italy 
or  Sicily,  by  Way  of  Lyons ,  or  to  Turkey,  by 
Way  of  Mar  Jellies. 

.  For  all  Letters  or  Packets  to  any  Part  of  Italy 
Or  Sicily,  Germany,  .Switzerland,  Denmark,  Swe¬ 
den,  and  all  Parts  of  the  North,  paffing  through 
the  Spanijb  Netherlands,  or  United  Provinces. 
For  all  Letters  and  Pacquets  to  Hamburgh. 


|  s.  d 

s.  d. 

s.  d. 

I  1  6 

3  0 

4  0 

1  1  3 

z  6 

3  9 

1  1  0 

2  0 

|  0  10 

1  8 

2  6 

6 


5 


4 

3 


d. 

o 


o 


6 

4 


The  Poll  Days  from  London,  to  any  Part  of  England  and  Scotland ,  are  Tuef- 
days,  Thurfdays ,  and  Saturdays  ;  and  the  Returns  on  Mondays,  Wedncfdays,  and 
Fridays:  But  to  Wales  and  Ireland,  the  Pod  goes  only  twice  a  Week,  viz. 
T uefdays  and  Saturdays ,  and  returns  from  Wales  every  Monday  and  Friday  ;  but 
from  Ireland  the  Return  is  Uncertain. 

To  France,  Spain  and  Italy,  Monday  and  Thurfday. 

To  Holland,  Germany,  Denmark  and  Sweden,  Tuefday  and  Friday. 

To  Flanders,  and  from  thence  to  Denmark  and  Sweden ,  Monday  and  Friday. 

To  Spain,  by  the  Way  of  Falmouth  from  London,  every  other  Tuefday,  and 
from  Falmouth  by  Packet-boats  to  the  Groyne . 


Tthe  Mails  are  due  from  foreign  Parts  as  follows  : 

From  Holland,  Monday  and  Friday. 

From  France,  Wednefday  and  Saturday. 

From  Flanders ,  Monday  and  Thurfday. 

From  Ireland,  Monday,  Wednefday  and  Friday. 

From  Spain,  Portugal,  &c.  once  a  Week. 

By  a  late  Order  from  the  Poftmafter-general,  Packets  and  Letters  are  for¬ 
warded  monthly  from  London  to  his  Majefty’s  Iflands  in  the  Weft -Indies,  and 
alfo  to  and  from  the  feveral  Colonies  on  the  Continent  of  North- America! 
viz. 

From  London  to  the  Iflands  of  Barbadoes,  Antegoa,  Montferrat,  Nevis,  St. 
ChriflophePs,  and  Jamaica  :  And, 

From  London  to  New  York,  New -England,  Virginia ,  Maryland,  and  all  other 
Colonies  on  the  Continent  of  North-America. 
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1 1 2.  Problem  I. 

O  find  the  Latitude  of  a  Place  given. 

Example,  i 

T  What  is  the  Latitude  of  London  f 

.  Operation. 

V  Guide  your  Eye  either  to  the  right  or  left  Side 

.  ^  M  *  of  the  PJanifphere,  under  the  Parallel  of  London  -y 

and  you  have  51 0  4.,  the  Latitude  required. 

Examples  for  Praffice. 

Places.  Latitudes, 


i  1 3.  Problem  II.  To  find  the  Difference  of  Latitude  between 
two  Place  given. 

Exa?nple.  What  is  the  Difference  of  Latitude  between  Lon¬ 
don  in  England ,  and  Cape  Frio  in  South  America  ? 

Operation.  The  Latitude  of  London  is  5 1  0  ~  N.  the  Lati¬ 
tude  of  Cape  Frio  is  22  0  4  S.  whofeSum  is  74%  the  Difference 
of  Latitude  required.  If  the  Places  had  been  one  in  North, 
the  other  in  South  Latitude,  their  Difference  would  have  been 
the  Difference  of  Latitude  required. 

Examples  for  Practice. 

Places.  Places.  Diff.  of  Latitude. 


t 


M 
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114.  Problem  III.  To  find  the  Longitude  of  a  Place  givem 
Example.  What  is  the  Longitude  of  London ,  fuppofing  the 
firft  Meridian  to  be  that  of  the  Planifphere  ? 

Operation.  Guide  your  Eye  from  thence  to  the  Meridian  of 
London ,  and  you  have  170  the  Longitude  Eaft  required. 

Examples  for  Practice. 

Places.  Longitudes. 


.  ,  ,  ■,  _  * 

115.  Problem  IV.  To  find  the  Longitude  of  a  Place  when 

the  Meridian  of  London  is  the  firft  Meridian.- 

Example.  What  is  the  Longitude  of  Prague ,  fuppofing  Lon¬ 
gitude  to  begin  at  the  Meridian  of  London  ? 

Operation.  Count  from  the  Meridian  of  London  to  that  of 
Prague ,  and  you  have  theAnfwer. 

Note?  If  one  Place  be  in  one  Planifphere,  and  the  other  Place 
in  the  other  Planifphere,  the  Degrees  from  one  Place  to 
the  other  muft  be  counted,  and  this  is  the  Longitude  either 
Eaft  or  Weft  as  the  Cafe  fhall  be. 

Examples  for  Prattice.  Suppofing  Longitude  to  begin  at  the 
Meridian  of  I.ondcn. 

Places.  Longitudes. 


11 6.  Problem  \T.  To  find  the  Difference  of  Longitude  be¬ 
tween  two  Places. 

Example.  What  is  the  Difference  of  Longitude  between,' 
the  Land's  Endy  or  Weft  Point  of  England ,  and  the  Cape  Good 

Hope ? 

Operation.  Count  from  the  Meridian  of  the  Land's  End ,  to 
the  Meridian  of  Cape  Good  Hope ,  and  you  have  for  the  Dif¬ 
ference  of  Meridians  or  Difference  of  Longitude  required. 

Ex- 

t 


Places. 


PLANISPHERES. 

Examples  for  Practice. 

Places.  Diff.  of  Longitude. 


1 17.  Problem  VI.  To  find  a  Place  vvhofe  Longitude  and  La¬ 
titude  are  given. 

Example.  What  is  that  Place  whofe  Longitude  is  2 1 0  Fall 
of  London ,  and  Latitude  45 0  4  North  ? 

Operation.  Guide  your  Eye  along  the  given  Parallel  of  45  0  ~ 
North  until  you  come  to  a  Place  39 0  of  Longitude  Eaft  of  Lon¬ 
don,  and  you  have  a  Place  near  Belgrade ,  which  was  required. 

Examples  for  Brattice. 

Latitudes.  Latitudes.  Places. 


1 1 8.  Problem  VII.  To  find  what  o’Clock  it  is  at  one  given 
Place,  when  it  is  a  given  Flour  at  another  given  Place. 

Example.  What  o’Clock  it  is  at  Canton  in  China ,  when  it  is 
5  o’Clock  Afternoon  at  London  ? 

Operation.  Count  from  the  Meridian  of  London  to  the  Meri- 
I  dian  of  Canton,  and  it  is  1130,  or  7  Hours  32  Minutes  later, 
or  12  Flours  32  Minutes,  the  Hour  required. 

If  one  of  the  Places  had  been  in  the  weftern  Planifphere,  you 
muff  have  counted  Weft  ward,  and  it  would  have  been  iooner 
than  at  London. 

Examples  for  Pratt  ice. 

Hours.  Places.  Places.  Hours,  ' 


; 


M  2 
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i  19.  Problem  VIIL  To  find  the  Number  of  fquare  Mile$ 
in  a  Country. 

Example.  How  many  fquare  Miles  are  in  Portugal  ? 

Operation.  Mi  afure  its  Length,  and  apply  it  to  the  Meri¬ 
dian  near  that  Place*  it  meafures  50  L  Meafure  the  Breadth, 
apply  it  to  the  fame,  and  you  have  i°  ~.  Multiply  the  Length 
and  Breadth  together,  and  you  have  8°  4?  which  multiplied  by 
3600,  the  fquare  Miles  in  one  fquare  Degree,  gives  29700 
fquare  Miles,  the  Anfwer.  Irregular  Countries  fhould  be  di¬ 
vided  into  long  Squares,  and  each  meafured. 

Examples  for  Practice. 

Places,  Square  Degrees.  .  Square  Miles. 


120.  Problem  IX.  To  find  how  many  Miles  go  to  a  De¬ 
gree  of  Longitude  in  any  Parallel  of  Latitude. 

Example.  How  many  Miles  go  to  a  Degree  of  Latitude  in  * 
the  Parallel  of  London  ? 

Operation.  Take  6  Degrees  of  Longitude  near  London ,  and 
apply  it  to  its  Meridian  near  the  fame  Place,  and  you  have  3  -J 
Degrees  of  the  Meridian  anfwerable  thereto,  which  is  fo  many 
Times  Ten,  or  37  4  Miles,  the  Anfwer. 

Examples  for  Practice. 

Places.  ‘  ' y  '  Miles. 

I  i  -  1  *  ’  *  •'  •  * 

* 


1 2 1.  Problem  X.  To  find  how  many  Degrees  of  Longi¬ 
tude  go  to  a  Degree  of  Latitude  or  Diftance  in  any  Parallel. 

Example.  How  many  Degrees  of  Longitude  make  a  De¬ 
gree  of  Latitude  or  Difiance  in  the  Parallel  of  the  Lizard  ? 

Op  eration.  Take  6  Degrees  of  Latitude,  and  apply  it  to  the 
Parallel  of  the  Lizard,  both  near  the  fame,  and  you  have  9  4 

v  t  •  *••-*  *■  •  *  ..  .  .  .  .  t.v.  1  ...  ** 

>  • 

an- 
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anfwering  thereto,  which  is  fo  many  Times  Ten,  or  93  Minutes, 
the  Anfwer. 

I  •  J  u 

Examples  for  PradUce . 

Places.  Degrees, 


122.  Problem  XI.  To  find  how  many  Miles  an  Hour  a  Per- 
fon  moves  in  any  Parallel  of  Latitude,  by  the  Motion  of  the 
Earth  round  its  Axis. 

Example.  How  many  Miles  an  Hour  doth  London  move, 
by  the  Motion  of  the  Earth  round  its  Axis,  in  a  Day  ? 

Operation.  Take  ^Degrees  of  Longitude  at  London^  and 
apply  it  to  the  Meridian  there,  fo  you  have  the  Number 
of  Degrees  per  Hour,  which  multiplied  by  60,  gives  the  Miles 
required. 

Examples  for  Practice. 

Places.  Miles  per  Hour. 


123.  Problem  XII.  .To  find  the  Antceci  of  a  given  Place. 
Example .  What  Inhabitants  are  Antceci  to  the  Arabians  ? 
Operation.  Guide  your  Eye  to  the  fame  Degree  of  South 
Latitude,  as  is  the  Latitude  of  the  Arabian  Inhabitants  North, 
and  upon  the  fame  Meridian,  and  you  will  come  to  Madagafcar 
Elc,  the  Place  required.  , 

Examples  for  Practice.  ' 

Places.  Antceci . 


124.  Pro - 
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124.  Problem  XIII.  To  find  the  Periceci  of  a  given  Place, 

Example.  What  Inhabitants  are  Periceci  to  the  Perfians? 

Operation .  Guide  your  Eye  along  the  Parallel  of  Perfia ,  un¬ 
til  you  come  to  a  Place  1 80  Degrees  of  Longitude  therefrom, 
and  you  come  to  California ,  whofe  Inhabitants  are  thofe  re¬ 
quired. 

Examples  for  Pr aft ice. 

Places.  «  Periceci . 


125.  Problem  XIV.  To  find  the  Antipodes  of  a  given  Place. 

Example.  What  Inhabitants  are  Antipodes  to  China? 

'Operation.  Guide  your  Eye  along  the  Parallel  of  China ,  un¬ 
til  you  come  to  a  Place  180  Degrees  of  Longitude  therefrom, 
then  guide  your  Eye  to  the  fame  Degree  of  South  Latitude,  as 
is  the  Latitude  of  China  North,  and  you  come  to  Peru ,  whofe 
Inhabitants  are  thofe  required. 

Examples  for  Practice. 

'  Places.  Antipodes. 


ilo.  Problem  XY.  To  find  what  Climate  a  given  Place  is  in. 
Example.  What  Climate  is  London  in  ? 

Operation.  Guide  your  Eye  along  the  Parallel  of  London,  to 
the  Side  of  the  Planifphere,  and  you. have  the  Beginning  of  the 
Ninth  Climate  required. 

Examples  for  Practice. 


Places. 


Climates, 
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127.  Problem  XVI.  Given  the  Month  and  Day  to  find  the 
Sun’s  Place  in  the  Ecliptic. 

Example .  What  is  the  Sun’s  Place  in  the  Ecliptic,  May  id? 

Operation.  Guide  your  Eye  along  the  Ecliptic,  and  oppo^ 
fite  to  May  ift  you  have  Taurus ,  1 1 0  .the  Place  required.  O- 
therwife  you  have  the  fame  in  the  Circumference  of  the  Plan!- 
fphere.  Other  wife  in  the  aforegoing  Tables. 

Examples  for  Practice . 

Times.  Place  in  Ecliptic* 


128.  Problem  XVII.  Given  the  Month  and  Day  to  find  the 
Sun’s  right  Afcenfion. 

Example.  What  is  the  Sun’s  right  Afcenfion,  April  25  ? 
Operation.  Guide  your  Eye  along  the  Ecliptic  until  you 
Come  to  April  25  thereon,  then  guide  your  Eye  downward  a- 
long  the  Meridian  of  that  Place,  and  you  come  to  33  0  4  on  the 
Equator,  the  right  Afcenfion  required. 

Examples  for  Practice. 

Times.  Right  Alcenfiens* 


129.  Problem  XVIII.  Given  the  Month  and  Day  to  hod  the 
Sun’s  Declination. 

*  i 

Example.  What  is  the  Sun’s  Declination,  May  10  ? 

Operation.  Find  May  10  in  the  Scale  of  Declination  near 
the  Side  of  the  Planifphere,  and  on  the  graduated  Meridians 
you  have  17  -J  North,  the  Declination  required.  Otherwife  it 
may  be  found  in  the  aforegoing  Tables. 

Examples  for  Practice. 

Times.  Declination. 


230.  Fro- 
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130.  Problem  XIX.  To  find  all  thofe  Places  where  the  Siin 
will  be  vertical  on  any  Day  at  Noon. 

Example,  To  what  Parts  of  the  Earth  and  Sea  will  the  Sun 
be  vertical,  June  2 1  at  Noon  ? 

Operation .  Find  June  21  in  the  Scale  of  Declination  near 
the  Side  of  both  Planifpheres,  and  guiding  your  Eye  along  the 
Parallel  of  Declination,  you  pafs  over  Barbary ,  Arabia ,  India% 
Bengal ,  alfo  the  Atlantic  Ocean ,  Mexico ,  and  the  Pacific  Ocean , 
the  Places  required. 

Examples  for  Practice. 

Times.  .  Places. 


1 3 1.  Problem  XX.  To  find  where  the  Sun  is  vertical  on  a 
given  Day,  and  at  a  given  Hour. 

Example,  Where  is  the  Sun  vertical,  or  in  the  Zenith  on 
Auguft  ill,  when  it  is  9  o’Clock  in  the  Morning  at  London  ? 

Operation,  Firft  find  the  Parallel  of  Declination  for  Auguft 
jfi,  which  is  near  180  North  *,  then,  becaufe  the  Sun  is  3  Hours 
iliort  of  the  Meridian  of  London  at  the  given  Hour,  guide  your 
Eye  3  Flours  or  45  Degrees  of  Longitude  Eaftward  on  the  faid 
Parallel,  and  you  comexo  Arabia  Felix ,  the  Place  required. 

Examples  for  Brattice. 

Times.  Places. 


132.  Problem  XXI.  To  find  how  many  Degrees  the  Sun  will 
be  North  or  South  of  the  Zenith  of  a  given  Place,  on  a  given  Day. 

Ex* 
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Example.  How  much  will  the  Sun  be  South  of  the  Zenith 
of  London ,  on  July  3d  ? 

Operation .  For  July  3,  on  the  Scale  of  Declination,  you 
have  23 0  North,  the  Sun’s  Declination,  from  which,  counting 
on  the  Meridian  of  London  to  London ,  you  have  28°  4?  the  Ze¬ 
nith  Diftance  required. 

Examples  for  Practice. 

Times;  Places.  Zenith  pittance. 


133.  Problem  XXII.  To  find  the  longett  Day  and  fhortefl 
Night  at  a  given  Place. 

Example.  What  Length  is  the  longett  Day  at  Loudon  ? 

Operation.  Find  the  Latitude  of  London ,  and  it  is  51  0  4 
North,  then  counting  5i°4  from  the  North  Pole,  ftretch  the 
Silken-thread  to  that  Point  in  the  Circumference,  and  obferve 
where  it  cuts  the  northern  Tropic  ;  count  from  this  Point  to 
the  Side  of  'the  Planilphere,  and  you  have  for  one  Side  the 
half  Day,  and  for  the  other  Side  the  half  Night,  reckoning  15 
Degrees  of  Longitude  for  an  Hour,  and  a  Degree  of  Longi¬ 
tude  for  4  Minutes  of  Time  •,  fo  you  have  8  Flours  12  Minutes 
and  4  for  half  the  longett  Day,  and  3  Hours  47  Minutes  and 
4  for  the  fhortett  Night  required. 

Examples  for  Practice. 

Places.  Longett  Day.  •  Shorteft  Night. 


134.  Problem  XXIII.  To  find  what  Flour  the  Sun  will  rife 
or  fet  at  any  given  Place  on  a  given  Day. 

Example.  What  Hour  will  the  Sun  rife  and  fet  at  Lijbon , 
May  30  th  ? 

Operation.  Find  the  Sun’s  Declination,  May  ,30,  and  it  is 
near  22 0  North  •,  find  the  Latitude  of  Lijbon ,  and  it  is  390 

N  North, 
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North.  Count  39  °  from  the  North  Pole  of  the  Planifpherc  itl 
the  Circumference,  and  (Fetch  the  Silken-thread  thereto,  ot> 
ferving  where  it  cuts  the  Parallel  of  22 0  North,  from  which 
Point,  count  to  the  Side  of  the  Planifphere,  fo  you  have  4  Hours 
44  4  Minutes  the  l  ime  of  Sun-rifing*  and  7  Hours  154  the 
Time  of  Sun-fetting  required. 

Examples  for  P  raff  ice. 

Times.  Places.  Rifing.  Setting. 


4 


135.  Problem  XXIV.  To  find  the  Length  of  the  Day  of 
Night,  at  a  given  Place'  on  a  given  Day. 

Example.  What  is  the  Length  of  the  Day,  and  alfo  of  the 
Night  at  Copenhagen ,  May  20  ? 

Operation.  Find  the  Latitude  of  Copenhagen ,  and  it  is  55  0  4 
North.  Find  the  Declination  of  the  Sun  for  May  20,  and  it  is 
20  North  :  Find  the  Hour  of  Sun-rifing,  as  in  the  laft  Problem, 
it  is  3  Hours  51  Minutes,  which  doubled,  gives  7  Hours  42 
Minutes  the  Length  of  the  Night.  Find  the  Hour  of  Sun-let- 

0  O 

ting,  it  is  8  Hours  9  Minutes,  which  doubled,  is  16  Hours 
18  Minutes,  the  Length  of  the  Day. 

Examples  for  P  raff  ice. 

Times*  Places*  '  Day  Length,  Night  Length. 


136.  Problem  XXV.  To  find  what  Day  the  Si in  begins  to' 
appear  above  the  Horizon,  at  a  given  Place  in  the  Frigid 
Zone. 

Example.  On  what  Day  doth  the  Sun  begin  to  appear  at 
Trinity- IJle  near  Greenland? 

Operation.  Find  the  Latitude  of  Trinity- Jjle,  it  is  710  4  N. 
Count  90  Degrees  South  therefrom  on  the  Meridian,  and  you 
come  to  1 8°  4  South,  which  Declination  anfwers  to  January 
27,  the  Anfwer*. 

.  c  Ex- 
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Examples  for  Pradlice. 

Places,  Times, 


137.  Problem  XXVI,  To  find  on  what  Point  of  the  Hori¬ 
zon  the  Sun  rifes  or  fets  at  a  given  Place,  and  on  a  given 
Day. 

Example.  On  what  Point  of  the  Horizon  will  the  Sun  rife 
and  fet  at  London ,  January  30th  ? 

Operation .  Find  the  Sun’s  Declination,  it  is  17 0  4  South  ; 
and  the  Latitude  of  London ,  which  is  5 1 0  4  North  ;  flretch  the 
Silken-ftring  to  51  4  in  the  Side  "of  the  Planifphere,  and  Hide 
the  Bead  on  the  String  until  it  cuts  the  Parallel  of  17  4  South. 
Turn  about  the  Thread  until  it  coincides  with  the  Equator  or 
Axis  of  the  World,  and  the  Bead  will  meafure  0  from  thes 
Centre,  which  is  the  Amplitude  from  the  South  required. 

Examples  for  Practice. 

Places,  Times.  Amplitudes. 


138.  Problem  XXVII.  To  find  that  Part  of  the  Equation 
of  Time  which  depends  upon  the  Sun’s  Place  in  the  Ecliptic, 
and  his  Right  Afcenfion. 

Example.  What  is  the  Difference  between  the  Sun’s  Place 
in  the  Ecliptic,  and  his  Right  Afcenfion,  April  20th  ? 

Operation.  Find  the  Sun’s  Place  in  the  Ecliptic,  it  is  4  of 
a  Degree  in  Taurus ,  hence  his  Longitude  from  Aries  is  30 0  4 ; 
guide  your  Eye  downward  on  the  Meridian  to  the  Equator,  and 
you  come  to28°4°f  Right  Afcenfion,  hence  the  required 
Difference  is  2 0  5',  or  8  Minutes  20  Seconds  of  Time. 
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Examples  for  Fra  ft  ice. 

Times.  Differences, 


139.  Problem  XXVIII.  To  find  the  whole  Equation  of 
Time  • 

Example .  What  is  the  Equation  of  Time,  April  20th  ? 
Operation.  Look  in  the  Table  of  the  Sun’s  Place,  &c.  and 
in  the  laft  Column  thereof  you  have  1  Minute  i  8  Seconds, 
which  good  Clocks  and  Watches  are  after  the  Sun,  the  An- 
fwer.  '  " 

Examples  for  Praftice a 


140.  Problem  XXIX.  To  find  what  Hour  a  Planet,  Comet, 
or  New  Star  will  rife  or  fet ;  its  Right  Afcenfion  and  Declina¬ 
tion,  and  the  Latitude  of  the  Place  being  given. 

Example What  Hour  will  a  Celeftial  Phenomenon  rife  and 
fet,  whofe  Right  Afcenfion  is  38°,  and  Declination  20°  South, 
February  3d,  at  London? 

Operation.  Find  the-  Sun’s  Declination,  it  is  160  35'  South, 
Ills  Right  Afcenfion  is  316°  40'.  Find  the  Sun’s  Semi  diurnal 
Arch,  it  is  4  Hours  33b  And  the  Phenomenon’s  Semi  diur¬ 
nal  Arch,  4  flours  xib  But  the  Sun  is  near  5  4  Hours  of 
Right  Afcenfion  before  the  Phenomenon,  therefore  he  will  fet 
about  4  4  o’Clock,  and  the  Phenomenon  at  about  10  4  in  the 
Evening. 

a*  w* 

Examples  for  Praftice . 
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141.  Problem  XXX.  To  find  all  thofe  Places  where  a  Cq* 
met  will  be  vertical,  its  Declination  being  given. 

Example.  W  here  will  a  Comet  be  vertical  whofe  Declination 
is  30 0  North  ? 

Operation.  Guide  your  Eye  along  the  Parallel  of  30  0  North, 
and  you  have  China,  India ,  Perjia,  Barbary ,  the  Atlantic  Ocean , 
Florida ,  and  the  Pacific  Ocean  required. 

Examples  for  P  rail  ice. 


142.  Problem  XXXI.  To  find  the  Diflance  of  two  Places 
on  the  eaftern  and  weftern  Planifpheres. 

Example.  What  is  the  Diflance  from  London  to  Fort  St. 
George? 

Operation.  With  a  Pin  or  Needle,  place  the  Centre  of  the 
Slider  over  the  Centre  of  the  eaitern  Planifphere,  and  turn  the 
Slider  round  the  Centre,  until  fome  Meridian  of  the  Slider  paf- 
feth  through  London  and  Fort  St.  George ,  then  count  from  one 
of  thefe  Places  to  the  other  on  the  faid  Meridian,  and  you  have 
74  Degrees,  the  required  Diflance,  which  multiplied  by  60,  gives 
4440  geographical  Miles. 

Examples  for  P  raff  ice. 

Places.  Places.  Diflances. 


143.  Problem  XXXII.  To  find  through  what  Countries  a 
great  Circle  paffeth,  in  leading  from  one  given  Place  on  the 
Planifphere,  to  another  given  Place  on  the  fame. 

Example.  Through  what  Countries  doth  a  great  Circle  pafs, 
in  leading  from  London  to  Jerusalem? 

Operation.  Place  the  Centre  of  the  Index  over  the  Centre 
of  the  eaftern  Planifphere,  and  turn  round  the  Index  until  a 
Meridian  thereon  paffeth  through  London  and  Jerufalem  then 

W;li 
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will  the  fame  Meridian  pafs  between  France  and  Flanders ,  alfb 
through  Fart  of  Germany ,  Turkey  in  Europe ,  Archipelago ,  and 
jhe  Bottom  of  the  Mediterranean  Sea,  which  are  the  Places  re¬ 
quired. 

Examples  jor  Practice. 


144.  Problem  XXXIII.  To  find  the  Diftance  of  two  Places, 
one  of  which  is  in  the  Eaftern,  and  the  other  in  the  weftern 
Planifphere, 

Example.  What  is  the  Di (lance  from  the  Lizard  to  Ja¬ 
maica  ? 

Operation .  Firft  find  the  Difference  of  Longitude  between 
the  Lizard  and  Jamaica ,  which  being  72  °,  put  a  black  Patch 
on  the  Eaftern  Planifphere  at  72 0  Eaft  Longitude  from  the  Li- 
zard ,  and  in  the  Parallel  of  Jamaica.  Turn  round  the  Index 
until  a  Meridian  thereof  paffeth  through  the  Lizard  and  the 
Patch,  fo  you  have  64°  4  by  counting  thereon  from  the  Lizard 
to  the  Patch,  for  the  Diftance  required,  which  multiplied  by 
60,  gives  3870  Miles. 

Examples  for  Practice. 

Places.  Places.  Diftances, 


145.  Problem  XXXIV.  To  find  thofe  Parts  of  the  Earth 


and  Sea  over  which  a  great  Circle  will  pafs,  in  leading  from  one 
Place  on  one  Planifphere,  to  another  Place  on  the  other  Plani¬ 
fphere. 

Example.  Over  what  Parts  of  the  Earth  or  Sea  will  a  great 
Circle  pafs,  in  leading  from  London  to  Cape  Horn  ? 

•  Operation.  Find  the  Diftance  in  the  lame  Manner  as  the  laft 
Probkni.  Then,  becaufe  London  is  1 7 0  of  Longitude  Eaft 


Lem 
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from  the  Side  of  the  Pianifphere,  obferve  how  many  Degrees 
of  Longitude  it  is  from  London  to  where  that  Meridian  which 
meafures  the  Diftance,  cuts  a  Parallel  of  Latitude  1 7  0  4-  of  Lon¬ 
gitude  Eaft  of  London ,  which  being  the  Parallel  of  27 0  North  ; 
turn  Z  on  the  Index  to  27 0  in  the  Side  of  the  Pianifphere,  fo 
the  Meridian  palling  through  London ,  gives  the  Anfwer  for  the 
Ealtern  Pianifphere.  In  like  Manner,  bring  Z  to  27 0  in  the 
Side  of  the  Weftern  Pianifphere,  and  the  Meridian  palling  thro* 
Cape  Horn ,  over  the  Atlantic  Ocean ,  is  the  other  Part  of  the  An¬ 
fwer  required. 

Examples  for  Practice. 

Places.  Places.  Places. 


146.  Emblem  XXXV.  To  find  the  Pofirion  of  two  Places 
with  the  Meridian,  when  both  Places  are  on  one  Pianifphere. 

Example.  Which  Way  doth  Canton  in  China  bear  from  Lo?l- 
don  ? 

Operation.  Turn  round  the  Slider  until  a  Meridian  thereof 
palTeth  through  London  and  Canton ,  on  which  Meridian,  at  the 
Diftance  of  90°  from  London  place  a  Patch,  count  90°  South¬ 
ward  on  the  Meridian  of  London y  and  there  alfo  put  another 
Patch  ;  then  turn  the  Slider  round  until  a  Meridian  pafTeth  thro’ 
both  thefe  Patches,  on  which  Meridian  you  may  count  120° 
from  one  Patch  to  the  other,  which  is  N.  E.  by  E.  ^E.  nearly* 
the  Bearing  required. 

Examples  for  Practice. 

Places.  Places.  Bearings. 


/ 


147.  Problem  XXXVI.  To  find  the  Pofition  of  Places  with 
the  Meridian, 'when  one  Place  lyeth  in ‘one  Pianifphere,  and 
the  other  Place  in  the  other  Pianifphere.  Ex - 
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Example.  Which  Way  doth  Barbadoes  bear  from  Lbndonf 
Operation.  Find  the  Difference  of  Longitude  between  Lon¬ 
don  and  Barbadoes ,  which  being  590  Weft,  place  a  black  Patch 
at  590  Longitude,  either  Eadward  from  the  Side  of  the  Ea- 
ftern  Planifphere,  or  Wed; ward  from  the  Side  of  the  Wedern 
Planifphere,  and  in  the  Parallel  of  Barbadoes ;  then  counting 
London  to  be  in  the  Parallel  of  5 1 0  ~  at  the  Side  of  the  Plani¬ 
fphere,  proceed  as  in  the  lad  Problem,  fo  you  have  the  Bearing 
W.  S*  W.  4  W.  nearly,  which  was  required. 

Examples  for  Prattice. 

Places.  Places.  Bearings. 


148.  Problem  XXXVII.  To  find  where  a  great  Circle, 
palling  over  the  Earth’s  Surface,  will  come  neared  to  the  Pole. 

Example .  If  a  great  Circle  pafs  through  London  and  the 
North  Cape ,  where  will  it  come  neared  to  the  North  Pole  ? 

Operation .  Turn  the  Slider  until  a  Meridian  thereof  paffeth 
through  London  and  the  North  Cape ,  then  will  the  fame  Meri¬ 
dian  alfo  pafs  neared  to  the  North  Pole  in  Latitude  76°  ~  North, 
and  Longitude  76°  Ead  of  London ,  which  is  a  little  North  of 
the  Middle  of  the  Coad  of  Nova  Zembla ,  the  Place  required. 

Examples  for  Prattles. 

Places.  Places.  Neared  a  Pole. 


149.  Problem  XXXVIII.  To  draw  a  Meridian,  or  North 
and  South  Line  at  any  Place  on  the  Earth’s  Globe. 

Example .  I  would  draw  a  Meridian  Line  on  the  Floor  of  a 
Room,  whofe  Window  faceth  the  South  ? 

Operation.  Fird,  with  a  Pair  of  dividing  Compades,  draw 
feveral  Circles  having  the  fame  Centre,  but  fame  wider  than 

others  j 
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others  •,  ere£t  a  Pin  or  ftrait  Wire  in  the  Centre  perpendicu¬ 
larly,  and  obferve  in  the  Forenoon,  where  the  Shadow  of  the 
Top  of  the  Wire  falls  on  one  of  thefe  Circles,  making  a  Mark 
at  the  fame,  obferve  where  the  Shadow  of  the  Top  of  the  Wire 
falls  on  the  fame  Circle  after  Noon,  and  a  right  Line  drawn 
from  one  of  the  Marks  to  the  other,  is  the  Eaft  and  Weft  Line, 
from  which  the  North  and  South  is  had  by  Bifecftion  at  Right- 
angles. 

Examples  for  Brattice* 


150.  Problem  XXXIX.  To  find  the  Variation  of  the  Mag-’ 
netic  Needle. 

Example.  I  would  find  the  Variation  of  the  Magnetic  Needle 
at  London ,  or  any  other  Place  on  Land. 

Operation.  Firft  draw  a  Meridian  Line,  and  a  Circle  round 
it ;  place  a  fharp  Pin  upright  in  the  Centre,  and  the  Magnetic 
Needle  thereon,  and  it  will  fhew  the  Variation  required. 

Examples  for  Brattice. 
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15 1.  Problem  XL.  To  find  a  Meridian  Line  by  the  riling* 

and  fetting  of  the  Sun.  .  . 

Example.  I  would  find  a  Meridian  Line  by  the  rifing  and 
fetting  of  the  Sun  at  London  ? 

Operation.  Obferve  on  what  Point  the  Sun  rifeth,  and  alfo 
on  what  Point  it  fets,  the  Middle  of  thefe  two  is  the  Meridian 
required. 

Examples  for  Pratt  ice* 


125,  Prf- 
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152.  Problem  XLI.  To  find  on  what  Point  of  the  Horizorl 

a  terreflrial  Objeft  bears  by  the  Planifphere. 

Example .  Suppofe  it  was  required  to  find  the  Bearing  of 
Greenwich  from  Che/fea  ? 

Operation .  Place  the  Planifphere  horizontally  with  its  Poles 
North  and  Southward  by  help  of  a  Meridian  Line,  then  by  the 
Degrees  or  Points  of  the  Compais  in  the  Edge  of  the  Plani¬ 
fphere,  will  Greenwich  bear  nearly  Eaft  from  Chelfea ,  which  was 
required. 

Examples  for  Practice. 


1 53.  Problem  XLII.  To  find  all  thofe  Places  of  the  Earth 
where  the  Sun  is  either  rifing  or  fetting,  at  a  given  Time. 

Example.  At  what  Place  of  the  Earth  is  the  Sun  rifing  or 
fetting,  May  iff,  at  10  o’Clock  in  the  Morning,  a x.  London? 

Operation.  The  Sun’s  Declination,  May  iff,  is  150  North, 
and  at  10  in  the  Morning,  he  is  2  Hours  fhort  of  the  Meridian 
of  London  •,  therefore  count  30 0  Eaftward  from  the  Meridian 
of  London  along  the  Parallel  of  150  North,  and  you  have  the 
Place  in  Africa  where  the  Sun  is  vertical.  Bring  the  Horizon 
or  Equator  of  the  Slider  to  pafs  through  the  Place  where  the  Sun 
is  vertical,  and  count  90 0  on  the  fame,  fo  you  come  to  a  Meri¬ 
dian  palling  through  New  Holland ,  Celebes ,  NIinando ,  the  Sea 
of  Corea ,  and  North-eaft  Parts  of  Tart  ary ,  which  (hews  the  Pla¬ 
ces  of  Sun- fetting.  Then  proceed  as  in  the  34th  Problem,  and 
you  have  a  great  Circle  palling  between  Paraguay  and  Brazil , 
near  the  Mouth  of  the  River  Amazones ,  the  Caribee  JJlands ,  New 
England ,  and  Hudfons  Bay ,  the  Places  where  the  Sun  is  fetting, 
which  was  required. 

E%: 
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Examples  for  Pratt ke. 
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154.  Problem  XLIII.  To  find  thofe  Places  of  the  Earth, 
which  are  in  the  enlightened  Hemifphere,  at  a  given  Time. 

Example .  What  Places  of  the  Earth  are  in  the  enlightened 
Hemifphere,  Augufi  20th,  at  2  in  the  Afternoon  ? 

Operation,  find  all  thofe  Places  which  are  within  90 0  of 
the  Place  where  the  Sun  is  vertical  at  the  given  Time,  as  in 
the  laft  Problem,  and  you  have  the  enlightened  Part,  the  Reft 
is  dark  Night  or  Twilight. 

Examples  for  PraBice . 


155.  Problem  XLIV.  To  find  all  thofe  Places  of  the  Earth 
and  Sea,  where  a  fplar  Eclipfe  c^n  be  feen,  the  Day  and  Hour 
when  it  will  happen  being  given. 

Example.  To  what  Parts  of  the  World  may  the  Eclipfe  of 
the  Sun  be  vifible,  which  will  happen  Augufi  5th,  1766,  at 
7  in  the  Evening  ? 

Operation,  bind  what  Part  of  the  Earth  is  the  enlightened 
Hemifphere  at  the  given  Time,  as  in  the  preceding  Problems. 

/  # 

Note,  A  folar  Eclipfe  is  not  always  vifible  throughout  the  en¬ 
lightened  Hemifphere,  on  Account  of  the  Parallax. 

Examples  for  PraBice. 
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1 56.  Problem  XLV.  To  find  all  thole  Places  of  the  Earth 
and  Sea,  where  a  lunar  Eclipfe  may  be  feen,  the  Day  and  Hour 
when  it  will  happen  being  given. 

j Example.  To  what  Part  of  the  World  may  the  Eclipfe  of 
the  Moon  be  feen,  w7hich  will  happen  Augufl  20th,  1766,  at 
7  in  the  Morning,  at  London  ? 

Operation .  Find  all  thofe  Places  which  are  within  90 0  Di- 
ftance  from  the  Place  where  the  Moon  is  vertical  at  the  given 
Time,  fuppofmg  her  directly  oppofite  to  the  Sun,  for  thofe 
Places  of  the  dark  Hemifphere  within  90 0  of  the  Place  where 
the  Moon  is  vertical,  are  the  Places  where  the  lunar  Eclipfe  is 
yifible.  ' 

Ex  amp  Jes  for  P  racii  ce. 


157.  Problem  XLYL  To  find  all  thofe  Places  which  have 
two  Summers  and' two  Winters  in  one  Year. 

4  f  r' 

Example .  What  are  thofe  Places  of  the  Earth’s  Globe  ? 
Operation.  Find  thofe  Lands  which  are  under  the  equino&ial 
Line,  and  they  are  the  Places  required. 

Examples  for  Practice, 

-  >  -  '  .•  *  ‘  * 


Problem  XLVJI.  To  find  the  Latitude  of  a  Place  of 
the  Earth. 

Example.  J  would  find  the  Latitude  of  any  Place. 

,  Operation.  Take  the  greateft,  and  alfo  the  Jeaft  Altitude  of 
the  Pole-Far,  or  any  other  Star  near  the  Pole,  when  he  is  above, 
and  alfo  when  he  is  under  the  Pole,  which  Time  may  be  known 
by  his  Right  Afcenlion,  and  the  half  Sum  of  thefe  two  Alti- 

0  -  •,  v  •  '  ■  •  ••  .  .  .  t  i  * 

A  :  v  tudes^ 
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tildes,  (Allowance  being  made  at  both  Times  for  Refradlion)  is 
the  Latitude  required. 

Examples  for  PraBice. 


159.  Problem  XLVIII,  To  find  the  Longitude  of  a  Place  7 
on  the  Earth  or  Sea. 

Example. .  I  would  find  the  Longitude  of  any  Place. 

Operation.  Obferve  the  Flour  and  Minute  of  either  an  Eclipfe 
of  the  Moon,  an  Eclipfe  of  one  of  Jupiter  s  Satellites,  or  Ap- 
pulfe  of  the  Moon  to  a  fixed  Star,  at  the  fame  Inflant  of  Time 
the  fame  Phenomenon  is  obferved  at  London  or  any  other  where, 
and  the  Difference  of  Time  converted  into  Degrees  and  Minutes, 
is  the  Difference  of  Longitude. 

Examples  for  Practice. 


1 60.  Problem  XLIX.  Given  the  Day  of  the  Month  and 
Latitude  of  the  Place,  to  find  the  Hour  of  Beginning  and  End 
of  Twilight. 

Example.  I  would  know  at  what  Time  of  the  Night  the 
Twilight  will  end  at  London ,  /ipril  15  ? 

Operation.  Tu'rn  Z  on  the  Slider  to  the  Latitude  51 0  4  on 
the  Planifphere,  and  guide  your  Eye  downward  along  the  Pa¬ 
rallel  of  io°  North  Declination  on  the  Planifphere,  until  you 
come  to  18  0  of  the  Meridian  Lines  of  the  Slider  under  its  Ho¬ 
rizon,  fo  you  come  to  a  Meridian  of  the  Planifphere  43 0 
fhort  of  Midnight,  confequently  the  Beginning  of  Twilight  is 
at  2  Hours  54  Minutes  in  the  Morning,  and  the  End  at  9 

Flours  6  Minutes  in  the  Evening. 

<  * 

Ex- 
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'Examples  for  Practice. 

Places.  Times.  Twilight. 


161.  Problem  L.  Given  the  Latitude  of  a  Place,  to  find 
what  Day  of  the  Year  the  Twilight  is  fhortefl  at  that  Place. 

Example.  On  what  Day  of  the  Year  is  the  Twilight  fhortefl 

at  London  ? 

Operation.  Turn  Z  on  the  Slider,  to  the  Latitude  of  51°- 
on  the  Side  of  the  Planifphere,  then  with  a  Pair  of  dividing 
Compafies,  or  otherwife,  find  out  the  fhortefl  Arch  of  a  Pa¬ 
rallel  of  Declination  on  the  Planifphere,  that  is  contained  be¬ 
tween  the  Horizon  of  the  Slider,  and  the  Parallel  of  180  under 
the  fame  Horizon,  fo  you  find  the  faid  fhortefl;  Arch  of  Decli¬ 
nation  on  the  Planifphere  to  be  20°4-  North  of  the  Equator, 
which  anfwers  to  May  22,  and  July  21,  the  Days  required. 

'  Examples  for  P  raft  ice. 

Places.  Shorted  Twilight. 


162.  Problem  LI.  Given  the  Day  of  the  Month,  Latitude 
of  the  Place,  and  Altitude  of  the  Sun,  to  find  the  Hour  of  the 

Day. 

Example.  If  the  Altitude  of  .the  Sun  be  taken  at  London , 
Auguft  nth,  and  found  u°  15',  what  is  the  Hour  of  the 
Day  ?  1 

Operation .  Subtract  the  Refraction  from  the  given  Altitude, 
and  you  have  1  T  jo'  for  the  true  Altitude.  Then  turn  Z  on 
the  Slider,  to  the  Latitude  5.1 0  4  on  the  Planifphere,  and  guide 
your  Eye  along  the  Parallel  of  15°  7'  North  Declination,  an- 
fwering  to  the  given  Day,  until  you  come  to  ii°  io'  Altitude 
on  a  Meridian  of  the  Planifphere,  which  fhews  that  the  Hour 
h  .  was 
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was  either  2  Minutes  before  6  in  the  Morning, 
after  6  in  the  Afternoon. 

Examples  for  Praffice. 

Places.  Days.  Altitudes. 
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or  2  Minutes 


Hours, 


163.  Problem  LII.  Given  the  Latitude  of  the  Place,  the 
Declination  and  Altitude  of  the  Sun,  to  find  the  Azimuth. 

Example .  If  the  Altitude  of  the  Sun  be  taken  at  London * 
21,  and  found  50 0  after  Allowance  for  Refraction,  what 
is  the  Azimuth  ? 

Operation .  Turn  Z  on  the  Slider,  to  the  Latitude  of  51 0  4 
in  the  Side  of  the  Planifphere,  and  guide  your  Eye  downward 
along  the  Parallel  of  23 0  i  North  Declination  on  the  Flani- 
fphere,  until  you  come  to  50°  Altitude  above  the  Horizon,  a- 
mong  the  Meridians  of  the  Slider,  fo  you  come  to  a  Meridian 
on  the  Slider  59  0  -J  from  the  Side  of  the  fame,  which  is  the  Sun's 
Azimuth  from  the  South  required. 

Examples  for  Prafiice . 

Places.  Days.  Altitudes.  Azimuths,  . 


164.  Problem  LIII.  Given  the  Day  of  the  Month,  and  the 
Difference  between  the  Altitude  of  the  Sun  taken  at  one  Time 
of  the  Day,  and  the  Altitude  taken  at  another  Time  of  the 
fame  Day  ;  alfo  the  Difference  between  the  two  correfpondent 
Azimuths  taken  at  the  fame  Times  the  Altitudes  were  taken, 
to  find  the  Latitude  of  the  Place. 

Example.  On  the  2  iff  of  July^  the  Altitude  of  the  Sun  was 
taken  in  the  Forenoon,  and  his  Azimuth  taken  at  the  fame 
Time;  fome  Time  after- the  fame  Afternoon,  the  Altitude  was 
taken,  and  alfo  his  Azimuth  at  this  fecond  Ohfervation  ;  and 

here- 
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hereby  the  Difference  of 'Altitudes  were  found  150  5',  and  the 
Difference  of  Azimuths  32 0  o1  ^  what  was  the  Latitude  of  the 
Place  of  Obfervation  ? 

Operation .  Turn  the  Slider,  until  the  Parallel  of  20 0  23' 
North  on  the  Planifphere  paffeth  through  two  Meridians  of  the 
Slider,  and  fuch  Points  in  them,  as  at  the  fame  Time  do  form 
the  given  Difference  of  Altitudes  above  the  Horizon  of  the  Sli¬ 
der,  and  the  given  Difference  of  Azimuths  on  the  fame  *,  fo  you 
have  Z  on  the  Slider  placed  at  55 0  in  the  Side  of  the  Planr- 
iphere,  the  Latitude  North  which  was  required. 

Examples  for  Prattice. 


165.  Problem  LIV.  To  find  the  Latitude  of  a  Star  given 
on  the  Planifphere. 

Example.  What  is  the  Latitude  of  Syrius  the  great  Dog  P 
Operation.  Turn  Z  on  the  Slider  to  the  Pole  of  the  Eclip¬ 
tic,  fo  the  Horizon  of  the  Slider  reprefents  the  Ecliptic,  and 
you  have  Syrius  on  the  Planifphere,  39 0  i  South  of  the  Eclip¬ 
tic,  which  is  the  Latitude  required. 

Examples  for  P  r attic  e. 

Stars.  Latitudes, 


166.  Problem  LV.  To  find  the  Longitude  of  a  S.tar  given 
on  the  Planifphere. 

Example .  What  is  the  Longitude  of  Capella  in  Auriga  ? 

Operation.  Turn  Z  on  the  Slider,  to  the  Pole  of  the  Eclip¬ 
tic,  as  in  the  laft  Problem,  and  you  have  Capella  on  the  Plani¬ 
fphere,  78°  i  from  the  Meridian  paffing  through  the  Centre  of 

the 
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the  Slider,  which  is  the  equinoftial  Colure  ;  therefore  the  Lon¬ 
gitude  of  Capella  is  n  180  4?  which  was  required. 

Examples  for  Practice. 

Stars.  Longitudes. 


167.  Problem  LVI.  Given  the  Latitude  and  Longitude  of 
a  Comer,  Planet,  or  Star,  to  find  its  Right  Afcenfion  and  De¬ 
clination. 

Example.  What  is  the  Right  Afcenfion  and  Declination  of 
a  celeftial  Body,  whole  Latitude  is  61 0  45'  North,  and  Longi¬ 
tude  XP  1 1 0  30'  ? 

Operation.  Turn  Z  on  the  Slider  to  the  Pole  of  the  Ecliptic, 
on  the  Weftern  Planifphere  of  the  Heavens,  and  counting  1 1° 
4  from  the  Left-hand  Side  of  the  Slider,  among  the  Meridians 
of  the  fame,  you  come  to  a  Place  6 1 0  4  North  of  the  fame  Hori¬ 
zon,  under  which  is  a  Place,  whofe  Right  Afcenfion  is  267°  4? 
and  Declination  38°  4  North,  which  was  required. 

Examples  for  Practice. 

Latitudes.  Longitudes.  Right  Afcen.  Declin, 


168.  Problem  LVII.  To  find  the  Difiance  of  two  Stars  that 
are  both  on  one  Planifphere. 

Example.  It  is  required  to  find  the  Difiance  of  any  two  Stars 
that  are  both  on  the  Eafiern  or  Weftern  Planifphere  ? 

Operation.  Turn  the  Slider  round,  until  a  Meridian  thereof 
pafteth  through  both  the  given  Stars,  and  the  Number  cf  De¬ 
grees,  counted  on  the  fame  Meridian,  is  the  Diftance  re¬ 
quired. 

Ex - 


P 
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Examples  for  Practice. 

•Stars.  Stars.  Difiances. 


169.  Problem  LVllI.  To  find  the  Difiance  of  two  Stars, 
one  of  which  is  on  the  Eaftern,  and  the  other  on  the  Weftem 
celeftial  Planifphere. 

Example.  It  is  required  to  find  the  Di fiance  of  any  two  Stars, 
one  of  which  is  in  one  Planifphere,  and  the  other  of  thofe  Stars 
in  the  other  Planifphere  ? 

Operation.  Place  a  black  Patch  in  the  fame  Parallel  of  De¬ 
clination,  and  Difference  of  Right  Afcenfion  in  one  Planifphere, 
as  is  the  Declination  and  Difference  of  Right  Afcenfion  of  the 
other  Star  in  the  other  Planifphere  ;  find  a  Meridian  paffing 
thro*  this  Patch  and  the  Star  in  the  fame  Planifphere,  and  it  is 
the  Diftance  required. 

Examples  for  P  raff  ice. 

Stars.  Stars.  Difiances. 


1 


/ 


170.  Problem .  LIX.  Given  the  Direction  of  any  celefiial 
Phenomenon  palling  through  any  Part  of  the  Heavens  in  the 
Arch  of  a  great  Circle,  to  find  the  Path  of  the  fame. 

Example.  Suppofe  a  Comet  was  firft  feen  under  the  Belly  of 
th z  great  Bear ,  and  did  bend  its  Courfe  toward  Arffurus  in 
Bootes  ;  what  Conftellations  would  it  pafs  thro’,  fuppofing  its 
Trace  to  be  nearly  in  the  Arch  of  a  great  Circle  ? 

Operation.  Turn  round  the  Slider,  until  a  Meridian  thereof 
paffeth  through  the  Places  given,  fo  will  the  fame  Meridian 
pafs  through  Mons  Mwalus,  Serpent arius,  &V.  the '  Places  re¬ 
quired. 

Ex- 
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Examples  for  Practice. 


1 71.  Problem  LX.  Given  a  Star  on  the  Flanifphere,  to 
find  its  Latitude,  Longitude,  Right  Afcenfion  and  Declina¬ 
tion,  for  any  Year  paft,  prefect,  or  to  come. 

Example.  What  Latitude,  Longitude,  Right  Afcenfion 
and  Declination,  will  the  Pole- (tar  have  1000  Years  hence? 

Operation,  Find  how  many  Degrees  and  Minutes  the  Pole- 
flar  is  got  forward  in  the  Ecliptic,  allowing  at  the  Rate  of  50 
Seconds  per  Annum.  Then  turn  Z  on  the  Slider  to  the  Foie 
of  the  Ecliptic,  and  count  thofe  Degrees  forward  under  the 
Star’s  Parallel  of  Latitude,  fo  you  come  to  a  Place  on  the  Pla- 
nifphere,  which  fhews  the  Right  Afcenfion  and  Declination  re¬ 
quired. 

Examples  for  Practice, 


172.  Problem  LXI.  Given  the  Day  of  the  Month,  to  find 
what  Hour  a  Star,  Planet,  or  other  celeftial  Body,  whofe  Place 
in  the  Heavens  is  known,  will  come  to  the  Meridian. 

Example .  At  what  Time  will  the  Pleiades ,  or  Seven-Ears,  come 
to  the  South  at  London ,  Auguft  10th  ? 

Operation.  Find  the  Right  Afcenfion  of  the  Sun  for  the  gi¬ 
ven  Day,  and  it  is  i40°4?  count  from  thence  backward,  in  a 
Direction  contrary  to  the  Order  of  the  Signs,  until  you  come 
to  the  Right  Afcenfion  of  the  Seven-Ears,  and  you  count  53 0 
-i,  which  fubtra&ed  from  140°-^  leaves  87°  or  5  Flours 
49'  after  Noon,  the  Time  required. 

P  2  , 
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Examples  for  Practice. 

Stars.  Southing.  Northing, 


173.  Problem  LXII.  Given  the  Latitude  of  the  Place,  the 
Month,  Day  and  Hour,  to  find  what  Point  of  the  Ecliptic  is 
on  the  Meridian. 

Example.  W  hat  Point  of  the  Ecliptic  is  on  the  Meridian  of 
London ,  May  20th,  at  9  in  the  Morning  ? 

Operation.  Firft  find  the  Sun’s  Right  Afcenfion  for  the  gi¬ 
ven  Day,  and  count  3  Hours  to  the  Weftward  thereof,  fo  you 
come  to  1 40  £5,  the  Point  required. 

Examples  for  P  rati  ice. 


\ 


\ 


174.  Problem  LXIII.  Given  the  Latitude  of  the  Place,  and 
Hour  of  the  Day,  to  find  the  Altitude  of  Medium  Cceli. 

Example.  What  is  the  Altitude  of  Medium  Cceli ,  at  Lon¬ 
don,  May  20th,  at  9  in  the  Morning  ? 

Operation.  Firft  find  that  Point  of  the  Ecliptic  which  is  on 
the  Meridian,  and  alfo  the  Place  of  the  Zenith  at  the  given  Time, 
theDiftance  of  thefe  two  fubtradled  from  90%  leaves  44%  the 
Altitude  of  Medium  Cceli  required. 

Examples  for  Practice* 


/ 
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175.  Problem  LXIV.  To  find  the  oblique  Afcenfion,  of 
any  celeftial  Body. 

Example .  What  is  the  oblique  Afcenfion  of  the  Sun,  May 
2oth,  for  the  Latitude  of  51  0  35'  North? 

Operation .  Find  that  Point  of  the  Equator  which  comes  to 
the  Meridian  when  the  Sun  or  Star  rifeth,  add  6  Hours  thereto, 
and  the  Sum  is  the  oblique  Afcenfion  required.  Hence  the  An- 
fwer  is  30 0  15'. 

Examples  for  Practice. 


1 76.  Problem  LXY.  To  find  the  oblique' Defcenfion  of  any 

celeftial  Body. 

Example.  What  is  the  oblique  Defcenfion  of  the  Sun,  May 
20th,  for  the  Latitude  of  London  ? 

Operation.  Find  that  Point  of  the  Equator  which  comes  to 
the  Meridian  when  the  Star  fets,  fubtrad:  6  Hours  therefrom, 
#nd  the  Difference  is  the  oblique  Defcenfion  required. 

Examples  for  Practice, 


177.  Problem  LX VI.  To  find  the  cofmical  Rifing  and  Set- 
ting  of  a  given  Star. 

Example.  What  Time  of  the  Year  doth  Syrius  rife  or  fet 
cofmically,  at  London  ? 

Operation .  Find  that  Point  of  the  Ecliptic  which  rifes,  when  1 
the  Star  rifes  or  fets,  and  you  have  the  Anfwer  Auguft  20,  and 
February  24, 

Examples  for  Practice . 


178.  Prfi 
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178.  Problem  LX VII.  To  find  the  anchronical  Rifing  and 
Setting  of  a  given  Star. 

Example .  What  Time  of  the  Year  doth  Syrius  rife  and  fet 
anchronically  at  London? 

Operation .  Find  that  Point  of  the  Ecliptic  which  fets  at  the 
fame  Time  as  the  Star  rifes  or  fets,  and  you  have  the  Anfwer 
February  6th,  and  May  14th. 

Examples  for  Practice. 


179.  Problem  LXVIII.  Given  the  three  Sides  of  a  fpheri- 
cal  Triangle,  to  find  the  Angles  by  the  Planifphere. 

Example.  Given  the  three  Sides  of  a  fpherical  Triangle  3  8'° 
28',  950  and  76°,  to  find  an  Angle? 

Operation.  Bring  Z  on  the  Slider  to  fo  many  Degrees  from 
the  Pole  of  the  Planifphere  as  is  one  of  the  given  Sides,  and 
count  downward  from  Z  toward  the  Horizon  of  the  Slider,  un¬ 
til  you  have  a  Point  where  a  vertical  Circle  of  the  Slider,  and 
a  Meridian  of  the  Planifphere,  anfwer  the  other  two  Sides  of 
the  Triangle,  then  one  of  the  Angles  is  fhewn  on  the  Horizon 
of  the  Slider,  another  on  the  Equator  of  the  Planifphere,  and 
the  third  Angle  may  be  known  by  fhifting  the  Sides.  Hence 
the  required  Angle  is  6o°. 

Ufe.  By  this  Problem,  having  the  Latitude,  Sun’s  Altitude 
and  Declination,  are  found  the  Azimuth,  Angle  of  Pofition, 
and  Hour  of  the  Day. 

Examples  for  Practice. 
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180.  Problem  LXIX.  Given  the  three  Angles  of  a  fpheri- 
cal  Triangle,  to  find  the  three  Sides  by  the  Planilphere. 

Example.  Given  three  Angles  of  a  fpherical  Triangle,  107° 
36',  56°  26',  and  370  55',  to  find  an  Angle  ? 

Operation.  Take  the  Compliments  of  the  three  given  Sides 
to  a  Semi  circle,  and  proceed  with  them  as  if  they  were  Sides 
finding  the  Angles  for  the  Sides  required.  Hence  the  required 
Side  is  74?  50'. 

Ufe.  By  this  Problem,  having  the  Hour  of  the  Day,  Azi¬ 
muth,  and  Angle  of  Pofition,  are  found  the  Latitude,  Sun's 
Declination  and  Altitude. 

Examples  for  Practice. 


1 81.  Problem  LXX,  Given  two  Sides  of  a  fpherical  Trian¬ 
gle,  and  the  Angle  between  them,  to  find  the  other  Side  and 
two  Angles.  ,  , 

Example.  Given  two  Sides  of  a  fpherical  Triangle,  38°  28', 
74°  50',  and  the  Angle  between  them  56°  26',  to  find  the  other 
Side  and  two  Angles. 

Operation.  Bring  Z  on  the  Slider,  to  fo  many  Degrees  from 
the  Pole  of  the  Planifphere,  as  is  one  of  the  given  Sides,  and 
count  downward  from  Z,  under  the  given  Angle  on  the  Hori¬ 
zon  of  the  Planifphere,  fo  many  Degrees  as  the  other  given 
Side  ♦,  then  directing  your  Eye  on  that  Meridian  of  the  Plani¬ 
fphere,  to  its  Equator,  you  have  one  of  the  Angles,  counting 
from  thence  to  the  Pole  of  the  Planifphere,  you  have  the  re¬ 
quired  Side  ;  and  by  fluffing  the  Parts,  you  have  the  other 
Angle  required.  Hence  the  required  Side  is  5 7 0  32',  and  one 
of  the  required  Angles  107 0  36'. 


j36  the  universal 

Ufe.  By  this  Problem,  having  the  Latitude,  Azimuth,  and 
Altitude  of  the  Sun,  are  found  the  Sun’s  Declination,  Hour  of 
the  Day,  and  Angle  of  Pofition  ;  alfo,  having  the  Sun’s  Alti¬ 
tude,  Angle  of  Pofition  and  Declination,  are  found  the  Hour  of 
the  Day,  Latitude  and  Azimuth  ;  alfo,  having  the  Sun’s  Decli¬ 
nation,  Hour  of  the  Day,  and  Latitude  of  the  Place,  are  found, 
the  Azimuth,  Altitude  and  Angle  of  Pofition. 

Examples  for  Practice. 


182.  Problem  LXXI.  Given  two  Angles  of  afpherical  Tri¬ 
angle,  and  the  Side  between  them,  to  find  the  two  other  Sides 
and  Angle.  *  .  , 

Example.  Given  two  Angles  of  a  fpherical  Triangle  107* 
36',  and  56°26',  and  the  Side  between  them  38°  28',  to  find 
the  other  Angle  and  Sides  ? 

Operation.  Bring  Z  on  the  Slider,  to  fo  many  Degrees  from 
the  Pole  of  the  Planifphere  as  is  the  given  Side,  and  count 
downward  from  the  Pole  on  the  Planifphere,  and  from  Z  on 
the  Slider,  under  the  two  given  Angles,  then  from  the  Place 
where  they  meet,  count  upward  on  a  vertical  Circle  of  the  Sli¬ 
der,  and  alfo  on  a  Meridian  of  the  Planifphere,  to  the  Pole  and 
to  Z,  and  you  have  the  two  Sides  required  ;  the  required  Angle 
may  be  found  by  fiiifting  the  Sides.  Hence  the  required  An¬ 
gle  is  370  55',  and  one  of  the  other  Sides  57 0  32'. 

Ufe .  By  this  Problem,  having  the  Hour  of  the  Day,  the 
Latitude  of  a  Place,  and  Sun’s  Azimuth,  are  found  the  Sun’s 
Altitude,  Angle  of  Pofition,  and  Declination  ;  alfo,  having 
the  Azimuth,  Altitude  and  Angle  of  Pofition,  are  found  the 
Declination,  Hour  of  the  Day  and  Latitude  ;  alfo,  having  the 

An- 
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Angle  of  Pofition,  Declination  and  Hour  of  the  Day,  ;are  found 
the  Latitude,  Azimuth  and  Altitude. 

Examples  for  Praffke* 


o 


1  S3.  Problem  LXXII,  Given  two  Sides  of  a  fpherical  Tri¬ 
angle,  and  an  Angle  oppofite  to  one  of  thofe  two  Sides,  to  find 
the  other  Side  and  two  Angles. 

Example.  Given  two  Sides  of  a  fpherical  Triangle  38°  28', 
and  570  32',  and  the  Angle  oppofite  to  the  greater  Side  56® 
2 6\  to  find  the  other  Angle  and  Sides  ? 

Operation.  Bring  2  on  the  Slider,  to  fo  many  Degrees  from 
the  Pole  of  the  Planifphere,  as  is  one  of  the  given  Sides,  and 
under  the  given  Angle,  count  downward  from  the  Pole  of  the 
Planifphere,  on  a  Meridian,  until  you  come  to  the  other  given 
Side  on  a  vertical  Circle  of  the  Slider,  then  the  Diftance  on  the 
Meridian  from  the  Pole  of  the  Planifphere,  is  the  Side  required; 
one  of  the  Angles  fought,  is  fhewn  on  the  Horizon  of  the  Sli¬ 
der,  and  the  other  Angle  required,  is  found  by  fhifting  the 
Sides.  Hence  one  of  the  required  Angles  is  107°  36',  and  the 
required  Side  74°  50'. 

Uje.  By  this  Problem,  having  the  Latitude  of  a  Place, 
Hour  of  the  Day,  and  Sun’s  Altitude,  are  found  the  Sun’s  Azi¬ 
muth,  Angle  of  Pofition  and  Declination  ;  alfo,  having  the 
Latitude,  Altitude,  and  Angle  of  Pofition,  are  found  the  Azi¬ 
muth,  Declination,  and  Hour  of  the  Day  *,  alfo,  having  the 
Sun’s  Altitude,  Declination  and  Azimuth,  are  found  the  Lati¬ 
tude,  Hour  of  the  Day,  and  Angle  of  Pofition  ;  alfo,  having 
the  Declination,  Altitude  and  Hour  of  the  Day,  are  found  the 
Latitude,  Azimuth  and  Angle  of  Pofition  ;  alfo,  having  the 
Latitude,  Declination  and  Angle  of  Pofition,  are  found  the 

CL  Hour 
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Hour  of  the  Day,  Azimuth  and  Altitude  ;  alfo,  having  the 
Latitude,  Declination  and  Azimuth,  are  found  the  Hour  of 
the  Day,  Altitude  and  Angle  of  Fofition. 

Examples  for  Practice. 


184*  Problem  LXXIII.  Given  two  Angles  of  a  fpherical 
Triangle,  and  a  Side  oppofite  to  one  of  them,  to  find  the  other 
Sides  and  Angle. 

Example,  The  two  Angles  given,  are  107 0  36',  and  56° 
26',  and  the  given  Side  57 0  32',  required  the  other  Angle  and 
Sides  ?  . 

Operation .  Turn  Z  on  the  Slider,  until  a  Meridian  on  the 
Planifphere,  with  one  of  the  given  Angles,  cuts  off  the  given 
Side  on  a  vertical  Circle  of  the  Slider,  and  the  fame  vertical 
Circle  fhews  the  other  given  Angle  on  the  Horizon  of  the  Sli¬ 
der  •,  then  one  of  the  required  Sides  is  the  Diftance  of  Z  on  the 
Slider  from  the  Pole  of  the  Planifphere,  the  other  required  Side, 
is  the  Diftance  of  Z  from  the  Pole  of  the  Planifphere,  and  the 
required  Angle  is  found  by  fhifting  the  Sides.  Hence  the  re¬ 
quired  Angle  is  370  55',  and  the  required  Side  38°  28'. 

Ufe.  By  this  Problem,  having  the  Sun’s  Altitude,  Azimuth, 
and  Hour  of  the  Day,  are  found  the  Latitude,  Declination, 
and  Angle  of  Pofition  ;  alfo,  having  the  Declination,  Azimuth, 
and  Angle  of  Pofition,  are  found  the  Latitude,  Altitude,  and 
Hour  of  the  Day ;  alfo,  having  the  Altitude,  Hour  of  the 
Day,  and  Angle  of  Pofition,  are  found  the  Latitude,  Azimuth, 
and  Declination  ;  alfo,  having  the  Declination,  Hour  of  the 
Day,  and  Azimuth,  are  found  the  Latitude,  Altitude,  and 
Angle  of  Pofition  s  alfo,  having  the  Latitude,  Azimuth,  and 

Angle 
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Angle  of  Pofition,  are  found  the  Altitude,  Declination,  and 
Hour  of  the  Day  ;  alfo,  having  the  Latitude,  Angle  of  PoG¬ 
tion,  and  Hour  of  the  Day,  are  found  the  Declination,  Altitude 
and  Azimuth. 

Examples  for  Prafticea 


185.  Problem  LXXIV.  To  know  the  Latitude  of  the  Moon, 
Planets,  Comets,  or  other  celeftial  Bodies. 

Example.  Required  the  Moon’s  Latitude  at  any  given  Time 
of  the  Night  when  fhe  is  viGble  ? 

Operation .  Obferve  any  two  Stars,  that  are  in  the  Arch  of  a 
great  Circle  with  the  Moon,  Planet,  Comet,  or  other  celeftial 
Body  to  be  obferved,  which  crofteth  the  Ecliptic  at  Right- 
angles,  and  note  thofe  two  Stars  on  the  Planifphere,  then  by  an 
Inftrument  (fuch  as  Hadley* s  Quadrant)  take  the  Diftance  from 
either  of  thofe  Stars,  which  added  to,  or  fubtradled  from]]  the 
Star’s  Latitude,  gives  the  Latitude  required. 

Examples  for  Profited 


\ 


* 
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1 86.  Problem  LXXV.  To  know  the  Longitude  of  the 
Moon,  Planets,  Comets,  or  other  celeftial  Bodies. 

Example.  Required  the  Longitude  of  the  Moon  at  any  given 
Time  of  the  Night  when  fhe  is  vifible  ? 

Operation.  Obferve  any  two  Stars,  that  are  in  the  Arch  of  a 
great  Circle  with  the  Moon,  Planet,  Comet,  or  other  celeftial 
Body  to  be  obferved,  which  croffeth  the  Ecliptic  at  Right- 
angles,  and  note  thofe  two  Stars  on  the  Planifphere,  then  turn 
the  Slider  until  fome  Meridian  thereon  pafleth  thro’  thofe  two 
Stars  on  the  Planifpheres,  and  the  Point  where  it  cuts  the  Eclip¬ 
tic,  is  the  Longitude  required. 

Examples  for  Practice. 


187.  Problem  LXXVI.  Given  the  Bearing  pf  the  Sun  by 
the  magnetic  Needle  (commonly  called  the  magnetic  Azimuth) 
the  Latitude  of  the  Place  and  Sun’s  Declination,  to  find  the 
Variation  of  the  Compafs. 

Example.  In  Latitude  30°  North,  May  30th,  in  the  Morn¬ 
ing,  the  Sun’s  Altitude  was  taken  30%  and  his  Bearing,  by  the 
magnetic  Needle,  at  the  lame  Time  was  due  Weft,  required 
the  Variation, 

Operation.  Find  the  true  azimuth  ;  Place,  or  fuppofe  to  be 
placed  the  true  Azimuth  over  the  magnetic  Azimuth,  and  the  - 
magnetic  North- point  falling  Eaftward  or  Weft  ward  of  the  true 
North-point  of  the  Horizon,  fhews  the  Variation  required. 

Examples  for  Prague.  ‘  * 
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188.  Problem  LXXVII.  Given  the  Latitude  of  a  Place  in 
the  torrid  Zone,  to  find  the  Sun’s  greateft  Azimuth  on  a  given 
Day,  when  the  Sun  is  nearer  the  Pole  than  the  Place  given ; 
alfo  the  Altitude  of  the  Sun  at  the  fame  Time. 

Example.  What  is  the  Sun’s  greateft  Azimuth,  at  Capetfhm 
Points ,  on  the  Coaft  of  Jfrica ,  June  20th,  and  his  Altitude  at 
the  fame  Time  ?  * 

Operation.  Bring  Z  on  the  Slider,  to  the  Latitude  given  on 
the  Planilphere,  obferving  where  the  Convexity  of  the  Parallel 
of  Declination  on  the  Planifphere  toucheth  an  azimuth  Circle 
on  the  Slider,  you  have  the  required  Azimuth  on  the  Horizon 
of  the  Slider  and  the  Altitude  of  the  Sun  at  the  fame  Time  on 
the  azimuth  Circle  of  the  Slider,  by  counting  upward  from  the 
Horizon. 

Examples  for  P  raff  ice, 


\ 


189.  Problem  LXXVIII.  Given  the  Sun’s  Declination,  Al¬ 
titude,  and  greateft  Azimuth,  to  find  the  Latitude. 

Example.  At  Sea,  in  north  Latitude,  the  20th  of  June ,  the 
Sun’s  Altitude  was  taken,  when  he  was  on  the  greateft  Azi¬ 
muth  from  the  North,  and  found  to  be  60 °,  and  the  greateft 
Azimuth  at  the  fame  Time  75 °.  Quere  the  Latitude  ? 
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Operation.  Move  the  Slider  until  the  given  Altitude  there¬ 
on  toucheth  the  Convexity  of  the  Parallel  of  Declination  on  the 
Planifphere,  and  ^t  Z  on  the  Slider,  you  have  the  Latitude  on 
the  Planifphere. 

Examples  for  Practice. 


190.  ProblemlJ&ZXYL.  To  draw  an  horizontal  Dial  for  any 
Latitude  by  the  Planifphere. 

Example .  Suppofe  an  horizontal  Dial  was  to  be  drawn  for 
the  Latitude  of  45 0  North,  what  would  be  the  Hour,  Half- 
hour,  Quarter-hour,  ipc.  Diftances  from  the  Meridian  ? 

Operation.  Turn  Z  on  the  Slider  to  the  Latitude  on  the 
Planifphere,  and  obferve  where  150,  30°,  450,  &c.  alfo  70 
4,  220  4>  37°  4>  of  the  Meridians  on  the  Planifphere  do  cut 
fhe  Horizon  of  the  Slider,  fo  you  have  io°4?  22°  4>  35°  4) 
for  the  Hour- diftances,  &<:.  required. 

Note,  The  Gnomen,  or  Style  of  the  Dial,  muft  be  placed  in  a 

Dire&ion  parallel  with  the  Axis  of  the  World. 

/ 

Examples  for  Practice. 


/ 
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19 1.  Problem  LXXX.  To  draw  an  upright  fouth  or  north 
Dial,  by  the  Planifphere. 

Example .  Suppofe  an  upright  fouth  or  north  Dial  was  t  r 
drawn  for  Latitude  55  °  North  ? 

Operation .  Thefe  Dials  will  become  horizontal  Dials,  r  1 ; 
former  in  Latitude  350  South,  the  later  in  Latitude  350  Nci-iL* 
therefore  find  the  Hour  Diftances  for  thefe  Places,  as  in  the 
Jaft  Problem,  and  you  have  the  Anfwers. 

Examples  for  Practice* 


192.  Problem  LXXXI.  To  draw  a  declining  or  reclining 
Dial,  by  the  Planifphere. 

Note ,  A  declining  Dial,  is  perpendicular  to  the  Horizon,  bus 
faceth  about  more  toward  the  Eaft  or  Weft  than  a  South 
or  North  Dial  •,  and  a  reclining  Dial  is  neither  perpendi¬ 
cular  to  the  Horizon,  nor  parallel  thereto,  but  faceth 
the  Heavens  obliquely. 

Example.  Suppofe  a  Dial  was  to  be  drawn  on  a  Plane,  de¬ 
clining  any  Number  of  Degrees  toward  the  Eaft  or  Weft,  and 
reclining  any  Number  of  Degrees  from  the  Zenith  ? 

Operation.  Firft  place  the  Gnomen  in  the  Direftion  of  the 
Axis  of  the  World,  and  then  draw  the  Hours  by  the  Shadow 
of  the  Sun. 

Otherwife .  Project  the  Meridians  on  the  Horizon  of  that 
Degree  of  Latitude  and  Difference  of  Longitude,  anfwering  to 
the  Plane’s,  Declination  and  Reclination, 

* 

Ex- 
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Examples  for  PraEHct. 


I 


193.  Problem  LXXXII.  To  draw  Hour-lines  on  any  Sur¬ 
face  whatfoever. 

Example .  Suppofe  it  was  required  to  draw  Hour-lines  on  the 
Cieling  of  a  Room,  or  any  other  uneven  Surface  ? 

Operation .  Place  the  Gnomen  in  the  Direction  of  the  Earth’s 
Axis,  and  mark  the  Hour-lines  where  they  are  proje&ed  by 
the  Sun, 

Examples  for  Practice, 


194.  Problem  LXXXllL  Having  the  Latitude  of  your  Ha¬ 
bitation,  and  Meridian-line*  to  determine  the  Hour  of  the  Day 
by  the  Sun, 

Example .  Suppofe  I  would  know  the  Hour  of  the  Day, 
having  a  Meridian-line  in  any  known  Place  of  the  Earth  ? 

Operation .  Place  the  Planifphere  North  and  South,  and  pa¬ 
rallel  to  the  Horizon,  hang  up  a  Plumb-line,  and  take  the  A- 
zimuth  j  then  bring  Z  on  the  Slider  to  the  Latitude  on  the 

Pla- 
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Planifphere,  and  guiding  your  Eye  from  the  obferved  Azimuth 
on  the  Horizon  of  the  Slider  upward,  until  it  cuts  the  Parallel 
of  the  Sun’s  Declination  for  that  Day  on  the  Planifphere,  guide 
your  Eye  from  thence  to  the  Equator  of  the  Planifphere,  and 
you  have  the  Hour  required. 

Examples  for  Pratt  ice. 


195.  Problem  LXXXIV.  Required  the  following  Anfwers, 
for  the  Latitude  of  50°  North,  on  May  1 6,  viz. 

1  Anfwers. 


Sun’s  Meridian  Altitude  —  —  —  590  10' 

Sun’s  Amplitude  — -  -  - -  32  30 

Sun’s  Height  at  6  o’clock  - -  15  10 

Sun’s  Azimuth  at  6  o’ Clock*  North-eafterly  —  47  15 

Sun’s  Height  being  Eaft  and  Weft  — -  2 6  20 

Hour  when  Eaft  -  - - -  -  7I1  20' 

Afcenfonal  Difference  - -  - -  2 6°  20' 

Right  Afcenfion  -  — -  —  53  10 

Hour  of  Sun-rifing  -  - -  -  4I1  15' 

Hour  of  Sun-fetting  -  -  — —  . -  7  45 

Length  of  the  Day  - -  - - -  — * -  —  1 5  30 

Length  of  the  Night  -  -  • - -  8  30 

Longeft  Day  in  that  Latitude  - 16  10 

Shorteft  Day  in  that  Latitude  - - 7  50 

Hour  of  Day-break  -  -  — -  1  59 

Duration  of  Twilight  - — -  - - 2  1 5 


1 


196.  Prsb 


146  THE  UNIVERSAL 

196.  Problem  LXXXV.  Required  the  following  Anfwers, 
for  the  Latitude  of  50 0  North,  on  November  23,  viz. 


v  Anfwers. 

Sun’s  Meridian  Altitude  — - —  -  190  3c/ 

Sun’s  Amplitude  South-eafterly  -  —  33  25 

Sun’s  Depreftion  at  6  o’Clock  -  15  4 

Sun’s  Azimuth  at  6  o’clock,  South-eafterly  -  77  o 

Sun’s  Depreftion  Eaft  and  WTft - 27  30 

Hour  when  Eaft  -  - -  -  -  4h  42' 

Right  Aicenfion  237  35 

Hour  of  Sun-rifing  - —  -  < -  7  50 

Hour  of  Sumfetting  -  - -  -  4h  10 

Length  of  the  Day  8  20 

Length  of  the  Night  - —  -  15  40 

Shorteft  Day  in  that  Latitude  -  7  46 

Longeft  Night  in  that  Latitude  -  16  14 

Hour  of  Day-break  * -  -  5  48 

Duration  of  Twilight  2  18 


197.  Problem  LXXXVI.  Required  the  following  Anfwers, 
for  the  Latitude  of  35 0  South,  on  November  10,  viz. 


Sun’s  Meridian  Altitude  - -  - 

Hour  of  Sun-rifing  -  - 

Hour  of  Sun  letting  - -  - - 

Sun’s  Afcenfional  Difference  - 

Length  of  the  Day  -  - 

Length  of  the  Night  '  -  - - 

Sun’s  Right  Afcenfton  -  - 

Sun’s  Amplitude  — « -  - — 

Sun’s  Height  at  6  o’CJock  - 

Sun’s  Azimuth  at  6  o’clock,  South-eafterly 
Sun’s  Height  when  Eaft  and  Weft  — 

Hour  of  Day-break  - -  . — 

Hour  of  Twilight  ending  — — 
Duration  of  1  wilight  . — . 

Hour  when  Sun  is  Eaft  -  — 

Flour  when  Sun  is  Weft  - 

Length  of  the  longeft  Day  - 

Length  of  the  fhorteft  Night  — — 


Anfwers. 

72° 

1  o' 

5h 

9' 

6 

0 

5 1 

13 

4.2 

10 

18 

2250 

40 

80 

55 

9 

50 

70° 

0' 

3° 

0 

3^ 

3# 

8 

24 

1 

33 

7 

44 

4 

16 

14 

26 

18 

20 

/  ...  v 
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198.  Problem  LXXXVII.  Required  the  following  An- 
fwers,  for  the  Latitude  of  45  0  South,  on  July  29,  viz . 


Sun’s  Meridian  Altitude  - -  - 

Sun’s  Depreftion  at  6  o’Clock  - - 

Sun’s  Azimuth  at  6  o’Clock,  North -eafterly 

Sun’s  Deprdfion  Eaft  and  Weft  - 

Sun’s  Amplitude  North-eafterly  - - - 

Sun’s  Right  Afcenfion  * - -  — — 

Sun’s  Afcenfional  Difference  - 

Hour  of  Sun-rifing  -  - — 

Hour  of  Sun-fetting  -  - 

Length  of  the  Day  • — — >  — 

Length  of  the  Night  -  - - 

Hour  of  Day-break  - - 

Duration  of  Twilight  - —  - 

Hour  when  Sun  is  Eaft  - 

Hour  when  Sun  is  Weft  - 

Length  of  the  fhorteft  Day  - - 

Length  of  the  Jongeft  Day  - 


Anfwers. 

2  6 0  2  6; 
14  J5 
75  50 
28  30 

6  r  50 
1 29 
ih  24' 

7  24 

4  16 

14  48 

9  12 

6  24 

1  48 

4  32  _ 

7  28 

8  34 

15  25 


199.  Problem  LXXXVIII.  To  find  If  it  be  Leap-year,  or 
how  many  Years  after. 

Example .  How  many  Years  is  it  after  Leap-year,  Anno  1770? 
Operation.  Divide  the  Year  by  4,  and  if  o  remain,  it  is 
Leap  year,  but  if  1,  2,  3  remains,  it  is  fo  many  Years  after 
Leap-year. 

Note,  The  Years  1800,  1900,  2100,  2200,  2300,  2500* 
&c.  are  common  Years. 

Examples  for  Practice. 


R  2 
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200.  Problem  LXXXIX.  To  find  the  Sunday  Letter  for  a 
given  Year,  from  1S00  to  1899  inclufive. 

Example.  What  is  the  Sunday  Letter  for  the  Year  of  our 
Lord  1804? 

Operation.  To  the  Year  of  Lord  add  its  Fourth,  and  divide 
the  Sum  by  7,  and  for  the  Remainder,  if  it  be  o,  count  A  ;  if 
j  count  G  •,  if  2  count  F  *,  if  3  count  E  ^  if  4,  D  j  if  5,  C  j  if 
6,  B  j  for  the  Sunday  Letter  required. 

Examples  for  Pratticc , 


201.  Problem  XC.  To  find  the  Golden-number  for  a  given 
Year  of  our  Lord. 

Example.  What  is  the  Golflen-n umber  for  the  Year  of  our 
Lord  1770  ? 

Operation.  Add  1  to  the  Year  of  our  Lord,  and  divide  the 
Sum  by  19,  the  Remainder  is  the  Golden-number. 

Examples  for  Practice* 


202.  Problem  XCf.  To  find  the  Cycle  of  the  Sun  for  a  gi¬ 
ven  Year. 

Example.  What  is  the  Cycle  of  the  Sun  for  the  Year  of  our 
Lord  1770? 

Operation.  Add  9  to  the  Year  of  our  Lord,  and  divide  the 
Sum  by  28,  the  Remainder  is  the  Cycle  of  the  Sun  required. 

Examples  for  Practice* 

* 


203.  Pr&* 


{ 


PLANISPHERES.  149 

% 

203.  Problem  XCII.  To  find  the  Romatflndx&ion. 

Example .  What  is  the  Roman  Indidion  tor  the  Year  of  our 
Lord  1770  ? 

Operation.  To  the  Year  of  our  Lord  add  3,  and  divide  the 
Sum  by  15,  the  Remainder  is  the  Roman  Indidion  required. 

Examples  for  Practice. 


204.  Problem  XCI1I.  To  find  the  Epad,  New-ftyle,  fora 
given  Year.- 

Example .  What  is  the  Epad  for  the  Year  of  our  Lord 
1770  ?  ■ 

Operation.  Multiply  the  Golden-number  by  it,  and  divide 
the  Produd  by  30,  the  Remainder  is  the  Epad,  Old-ftyle.  Then 
from  the  Epad,  Old-ftyle  (augmented  by  30,  if  Need  require) 
fubtradthe  Days  of  Difference  between  the  Old  and  New-ftyle* 
and  you  have  the  Epad,  New-ftyle* 

Examples  for  Praffice. 


205.  Problem  XCIV.  To  find  the  Age  of  the  Moon  ? 
Example.  What  is  the  Age  of  the  Moon,  January  j,  1770  ? 
Operation .  Add  to  the  Epad  for  March  1,  for  April  2,  for 
May  3,  for  June  4,  and  alfo  add  the  Day  of  the  Month  ; 
the  Sum  of  thefe  three  Numbers,  or  their  Overplus  above  30, 
or  Thirties,  is  the  Moon’s  Age  required. 

Examples  for  Practice , 


*06.  Pro- 
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206.  Problem  XCV.  To  find  the  Time  of  the  Moon's 
fondling. 

Example.  What  Time  will  the  Moon  be  South,  January  1, 
1770? 

Operation .  Multiply  the  A  ge  of  the  Moon  by  4,  and  divide 
the  Produdt  by  5  j  the  Quotient  is  the  Hour  of  the  Moon’s 

fouthing  required,,  / 

Examples  for  Prafiice. 


207.  Problem  XCVI.  To  find  the  Time  of  High-water  at 

a  given  Place. 

Example .  What  Time  will  it  be  High-water  at  London-bridge9 

January  1 ,  1770? 

Operation.  Find  how  many  Hours  the  Moon  is  paft  the 
Median,  when  it  is  High-water  by  the  Tide- table,  add  thefe 
to  the  Hour  of  her  Southing,  and  you  have  the  Hour  of  High- 
water  required. 

Examples  for  Practice. 


t 


208.  Problem  XCVIL  To  find  Eafler  My  • 

Example.  What  Month  and  Day  will  Eafter-d ay  be  on. 
Anno  1780? 

Operation.  Find  how  many  Days  old  the  Moon  is,  March 
20,  in  the  given  Year,  if  it  be  Leap-year,  otherwife  the  21ft; 
and  if  the  Moon  is  14  Days  old  on  the  faid  20th  or  21ft  of 
March ,  find  what  Day  of  the  Week  fhe  is  fo  old,  and  the  Sun¬ 
day  following  is  Eafler- day.  But  if  fhe  is  not  14  Days  old  on 
the  faid  20th  or  2 1  ft  of  Marchy  then  count  forward  to  that  Day 
of  the  Week  when  fhe  is  14  Days  old,  and  the  Sunday  following 
is  Eafler- day. 

j  Ex - 
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Examples  for  P rail  ice. 
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209.  Problem  XCVIIL  ToconduCl  a  Ship  from  one  given 
Port  to  another,  along  the  Arch  of  a  great  Circle. 

Note,  By  this  Kind  of  Sailing,  a  Ship  fails  to  her  deiigned  Port 
the  fhortefl  Way  (lie  poiTibly  can,  which,  if  the  Place  die 
fails  from,  and  that  (lie  fills  to,  be  both  in  high  Latitudes 
of  the  fame  Kind,  may  be  fhorter  than  by  Mercator  s  fail¬ 
ing  by  a  fixthPart  of  the  whole  Voyage,  and  the  Longitude 
may  hereby  be  more  correCUy  afcertained.  Befides  which, 
this  TraCf  being  out  of  the  dual  Courfe,  Merchant  Ships 
may  hereby  often  efcape  their  Enemy.  The  principal 
Objections  to  this  Kind  of  failing,  have  been,  that  the 
Winds  will  not  always  permit  it  to  be  praCti fed,  and  that 
it  requires  a  tedious  Calculation  of  fpherical  Triangles, 
the  former  of  which  can  have  no  Weight  in  the  Trade- 
winds,  and  the  latter  may  be  eafily  removed  by  the  Pk- 
nifphere. 

Example.  Required  the  Latitudes,  and  Differences  of  Lon¬ 
gitude  by  which  a  Ship  muft  pafs,  in  failing  from  Latitude  32® 
30' North,  to  Latitude  50°  o'  North,  the  Difference  of  Longi¬ 
tude  70 0  o',  to  keep  on  the  Arch  of  a  great  Circle,  by  the  Pk- 
nifphere. 

Operation.  Find  two  Places  on  the  Planifphere,  whofe  La¬ 
titudes  and  Difference  of  Longitude  agree  with  thofe  of  the  gi¬ 
ven  Ports,  turn  the  Slider  until  fame  Meridian  thereof  paffeth 
through  thofe  two  Places,  and  you  have  the  Degrees  of  Lati¬ 
tude  and  Difference  of  Longitude  on  the  Planifphere,  by  which 
the  great-  Circle  paffeth,  of  which  make  a  Table  for  every  j ,  2, 
3,  4,  5,  10,  CL.  Degrees  of  Latitude  and  Longitude.  Then 
for  the  Courfe  at  any  Place  in  the  Voyage  ;  turn  Z  on  the  Sli¬ 
der,  to  the  Latitude  of  one  of  the  Ports  on  the  Planifphere,  and 
counting  downward  from  the  Pole  of  the  Planifphere,  under  the 
Angle  of  their  Difference  of  Longitude,  to  the  Latitude  of  the 


,i2  THE  UNIVERSAL 

crher  given  Port,  on  a  Meridian  of  the  Plamfphere,  you 
have  the  Courfe  on  the  Horizon  of  the  Slider.  Hence  the  An- 
fwers  for  the  Latitudes  and  Difference  of  Longitudes  by  which 
the  Arch  paffeth,  are  as  follows,  viz. 


Diff.  Long. 

lat. 

Diff.  Long. 

Lat. 

....  , 
5 

35 

50 

40°  N - 

—  49°  5 

10 

-  38 

50 

45 

49  50 

15  —  ' 

—  41 

25 

50  —  - 

—  50  15 

20  - 

—  43 

35 

55 

—  50  3° 

25 

45 

25 

60  —  - 

-  5°  35 

30 

40 

55 

65 - 

—  50  25 

35 

-  48 

5 

70  —  - 

—  50  0 

X  J  *  X 

✓  .  .  •  % 

£io.  Problem  XCIX.  Given  the  Latitude  and  Longitude 
of  a  Place  at  Sea,  where  the  Variation  Lines  are  nearly  North 
and  South,  to  find  the  Variation  of  the  magnetic  Needle  at  that 
Place  for  a  given  Year. 

Note,  i ft.  The  Variation  of  the  magnetic  Needle,  is  the  De¬ 
clination  of  its  North  Point,  either  Eaftward  or  Weft- 
ward  from  the  true  North  Point  of  the  Horizon,  when 
the  Needle  is  touched  by  the  Loadftone,  or  artificial 
Magnet,  balanced,  and  freely  fufpended  Parallel  to  the 
Horizon. 

2d.  This  Variation  is  continually  increafing  or  decrea- 
fing,  at  all  Places  on  the  Surface  of  the  Earth  and  Sea, 
by  a  Law  not  yet  fully  dilcovered,  whereby  it  is  found 
greater  at  one  Place  than  at  another,  and  greater  in  one 
Year  than  another  Year  at  the  fame  Place,  and  fometimes 
half  a  Degree  greater  at  one  Time  of  the  Day  than  ano¬ 
ther  Time  of  the  fame  Day,  at  the  fame  Place. 

Example.  Suppofe  it  be  required  to  know  the  Variation  of 
the  Needle  at  Cape  Good  Hope  for  the  Year  1765  ? 

Ope - 
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Operation .  Obferve  how  many  Degrees  of  Longitude  the 
Line  of  Variation  hath  moved  Eaftward  or  Weft  ward  in  the  gi¬ 
ven  Number  of  Years  for  which  it  is  marked  ;  and  fay,  by  the 
Rule  of  Proportion,  as  the  given  Interval  of  Years,  is  to  the 
given  Difference  of  Longitude,  to  where  the  fame  Variation 
Line  is  removed  ;  fo  is  the  Time  elapfed  from  one  of  the  Years 
for  which  the  Variation  Lines  were  delineated,  to  the  Difference 
of  Longitude,  which  the  fame  Variation  Line  hath  made  in 
that  Time,  either  increasing  or  decreafing,  as  the  Cafe  fhall 
happen. 

Examples  for  Practice, 


21 1.  Problem  C.  Given  the  Latitude  and  Variation,  to  find 
$he  Longitude  where  the  Variation  Lines  run  nearly  North  and 
South. 

Example .  Suppofe  a  Ship  at  Sea,  near  the  Eland  of  St.  He- 
lena ,  in  a  given  Latitude,  and  Place  of  a  given  Variation  ;  how 
may  the  Longitude  be  known  ? 

Find  the  yearly  Motion  of  the  Variation  as  in  the  laft  Pro¬ 
blem,  and  thereby  the  Place  of  the  obferved  Variation  in  the 
given  Parallel  of  Latitude,  fo  you  have  the  Longitude  re¬ 
quired. 

Examples  for  Practice. 


\ 


S 


212.  Pro - 


t 
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212.  Problem  CL  Given  the  Variation  of  the  Compafs,  at 
two  Places,  whofe  Difference  of  Latitude  and  Difference  of  Lon¬ 
gitude  are  given,  to  find  the  Latitude  and  Longitude  of  each  of 
thofe  Places. 

Example.  Suppofe  the  Difference  of  Latitude  between  the 
two  Places  to  be  38°,  and  their  Difference  of  Longitude  40% 
the  Variation  at  the  former  Place  io°  Weft,  and  at  the  latter 
200  Wdlj  required  the  Latitude  and  Longitude  of  each 
Place  ? 

Operation.  Count  among  the  Meridians  and  Parallels  of  La¬ 
titude,  until  you  find  two  Places  on  the  Planifphere,  whofe 
Difference  of  Latitude  and  Longitude  anfwer  to  thofe  given* 

*  and  you  have  the  Places  required. 

Examples  for  Practice. 
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I  fhall  here  propofe  the  following  Hint,  to  fuch  Perfons  as 
are  aftronomically  inclined,  and  are  defirous  of  promoting  an 
Improvement  by  the  Angle  of  the  Sun's  Pofition  to  the  Pole 
and  Zenith  *,  which  although  the  Pra&ice  of  taking  the  fame, 
may  have  been  hitherto  neglected,  as  a  Thing  either  inconfi- 
derable  or  impofTible  ;  yet  that  it  is  not  fo,  will  appear  on  a 
due  Confideration  of  the  following  Particulars. 

Definition.  In  a  vertical  fpherical  Triangle,  the  Angle  of  the 
Sun’s  Pofition  to  the  Pole  and  Zenith,  is  the  Diftance  of  the 
Extremities  of  two  quad  ran  tal  Arches,  in  the  Arch  of  a  great 
Circle,  one  pafting  through  the  Sun  and  Pole,  the  other  paf- 
fing  through  the  Sun  and  Zenith.  And  feeing  that  the  fix 
Parts  of  a  vertical  fpherical  Triangle,  do  depend  upon  the  Sun’s 
Declination,  Hour  of  the  Day,  Latitude  of  the  Place,  Sun’s  Azi¬ 
muth,  Altitude  and  A  ngle  of  Pofition,  the  Want  of  a  practical 
Method  for  taking  the  latter,  hath  hitherto  rendered  this  moft 
ufeful  Part  of  Aftronomy  incompleat.  Wherefore, 

ConftruRion.  Let  there  be  formed  an  Inftrument,  having  a 
Gnomen,  horizontal  Plane,  a  Pole  and  Zenith,  with  two  Ar¬ 
ches  meeting,  and  the  Point  where  they  meet  fo  conftrudted,  as 
to  be  readily  directed  to  the  Sun  ;  the  Arch  of  a  great  Circle 
extending  from  the  Ends  of  the  two  former  Arches,  at  the  Di- 
flance  of  90°  from  the  angular  Point. 

Ufe .  By  a  Plumb-line,  the  Latitude  of  the  Place,  Hour  of 
the  Day,  or  any  other  Data,  place  the  whole  Inftrument  in  the 
Pofition  of  the  Earth’s  Globe,  diredt  the  Meeting  of  the  two 
Arches  to  the  Sun,  and  turn  them  up  to  the  Pole  and  Zenith  *, 
their  Diftance  in  the  great  Circle,  from  one  to  the  other,  is 
the  Angle  of  Pofition  required. 

The  Author,  on  the  Receipt  of  proper  Orders,  Pofi-paid, 
will  caufe  this  Inftrument  to  be  made  for  Land  or  Sea  ; 
the  Ufe  of  which  will  be  no  lefs  than  from  a  fmgie  Qb- 
fervation  of  the  Sun,  to  determine  the  Latitude,  the  Azi¬ 
muth  and  Hour  of  the  Day  ;  ar.d  in  Compofition  with 
other  Data,  will  be  inftrumental  for  refolding  many  other 
important  Problems, 
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PARADOXES. 

213.  ^M^HERE  is  on  the  'Terraqueous  Globe  a  certain 
)S(  x  Parallel  of  Latitude,  to  which  a  Ship  may  be 
^  fuppofed  to  fail,  and  to  have  Sea-room,  to  de- 
ji  part  from  that  Parallel  •,  but  fuch  is  the  Situation 
of  every  Point  of  that  Parallel  of  Latitude,  that  no  Ship  can 
fail  from  the  faid  Latitude,  but  upon  one  particular  Point  of 
the  Compafs  •,  and  the  Wind,  though  it  veer  round  all  the  32 
Points,  will  always  blow  againft  that  Point  upon  which  the  Ship 
muft  fail  from  that  Latitude,  and  the  Wind,  though  blowing 
againft  that  Point  upon  which  the  Ship  muft  fail,  yet  the  Ship 
may  go  diredlly  before  the  Wind. 

214.  There  are  two  Places  on  the  Terraqueous  Globe  fo  fitua- 
ted,  with  refpecft  to  one  another,  that  from  each  of  thofe  Places 
a  Ship  may  fail,  and  though  they  have  Sea- room  to  all  the  32 
Points,  yet  it  is  impoffible  for  them  to  fail  from  thofe  Places 
but  upon  oppofite  Points  of  the  Compafs ;  and  though  they  fail 
upon  oppofite  Points,  yet  they  may,  upon  thofe  Points,  be 
cither  following  or  meeting  one  another. 

215.  There  is  a  certain  Place  of  the  Terraqueous  Globe ,  to 
which  the  Sun  and  Moon  rife  always  in  the  Souths  and  fet  in  the 
South . 


216.  There  are  two  Places  of  the  Earth  which  bear  diredtly 
North South  of  one  another,  and  their  Diftance  from  each 
is  100  Miles,  but  the  true  Courfe  from  one  of  thofe  Places  to 
the  other,  is  to  fail  50  Miles  due  North,  and  50  Miles  due 
South. 

217.  There  is  a  certain  Place  on  the  Terraqueous  Globe ,  to 
which  a  Ship  may  fail  diredlly  upon  one  Point  of  the  Compafs  y 
but  there  are  other  fourteen  Points  on  which  a  Ship  may  fail 
towards  that  Place,  but  if  fhe  continue  to  fail  upon  e’er  a  one 
of  the  Fourteen,  fhe  will  always  approach  to  the  aforefaid  Place, 
but  will  never  be  able  to  come  to  it. 


218.  There 


PLANISPHERES.  x57 

218.  There  is  a  certain  Parallel  of  Latitude  upon  which  a 
Ship  may  fail  round  the  Globe,  and  may  all  that  Time  obferve 
the  Body  of  the  Sun,  without  his  being  above  the  Plorizon. 

219.  There  is  a  certain  Place  of  the  Earth  from  which  two 
Ships  may  depart  on  one  and  the  fame  Day,  yea,  and  on  the 
fame  Plour  and  Minute  of  that  Day,  and  upon  one  and  the 
fame  Point  of  the  Compals,  may  continue  to  fail  with  the  fame 
Velocity  for  the  Space  of  24  Hours,  and  though  they  depart 
from  the  fame  Place,  and  at  the  fame  Time,  and  both  fail  up¬ 
on  the  fame  Point  of  the  Compafs ,  with  the  fame  Velocity,  yet, 
in  24  Hours,  they  will  be  diftant  from  one  another  above  1000 
Italian  Miles. 

220.  There  is  a  certain  Parallel  of  Latitude  upon  which  a 
Ship  may  fail  at  the  Rate  of  12  Italian  Miles  an  Hour,  and  in 
24  Plours  her  Velocity,  meafured  in  Degrees  of  the  Equator, 
fhall  be  equal  to  the  Velocity  of  the  Sun  on  the  icth  of  June. 

221.  There  is  a  certain  Place  of  the  Earthy  from  which  a 
Stone  of  about  10,000  Weight  could  not  fall,  though  a  Pit 
were  digged  all  round  it,  and  that  which  is  the  Caufe  of  other 
Bodies  falling  from  other  Places,  would  be  the  only  Pillar  to 
fupport  a  Body  in  that  Place. 

222.  There  are  two  Parallels  of  Latitude,  in  one  of  which 
lefs  Gold  will  make  a  Pound  Weight  than  in  the  other. 

% 

*  \ 

223.  There  are  two  Places  of  the  Earth  where  one  and  the 
fame  Velfel  will  hold  more  Wine  or  Water  in  the  one  Place 
than  the  other. 

224.  There  is  a  certain  Parallel  of  Latitude  from  which  two 
Ships  may  fail  at  one  and  the  fame  Moment  of  Time,  with  re- 
fpe6t  of  real  Time,  and  with  refped  of  apparent  Time,  will 
differ  one  intire  natural  Day  ;  but  there  is  another  Parallel  of 
Latitude,  to  which,  if  thofe  two  Ships  fail  upon  one  and  the 
fame  Point  of  the  Compafs ,  with  the  lame  Velocity,  they  fhall 
arrive  at  that  certain  Parallel  of  Latitude  at  one  and  the  fame 
Moment,  both  with  refped  to  real  and  apparent  Time. 


2 25.  There 
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225.  There  is  a  certain  Place  of  the  Earth  where  all  the  fixed 
Stars  have  ftill  the  fame  Altitude  ;  and  notwithflanding  of  the 
diurnal  Revolution  of  the  Earthy  they  always  bear  upon  the 
fame  Point  of  the  Compafs . 

226.  There  are  feveral  Places  at  a confiderable  Diftancefrom 
one  another,  that  lie  all  direbfly  Eaft  of  London ,  but  London  does 
not  lie  directly  Well  from  any  of  the  faid  Places. 

227.  The  Chriftians  obferve  the  firfb  Day  of  the  Week  for 
,their  Sunday ,  the  Jews  the  Seventh  for  their  Sabbath ,  and  the 
Turks  the  fixch  Day  of  the  Week  for  the  Time  of  their  Wor- 
fhip  ;  but  there  is  a  particular  Place  of  the  Globe,  to  which,  if 
a  Chriftian ,  Jew ,  and  Turk  fail  in  one  and  the  fame  Ship,  they 
fhall  keep  the  Time  for  their  Worfhip  on  different  Days,  as 
above,  all  the  Time  they  are  failing  to  that  particular  Place  ; 
but  when  they  arrive  at  that  Place,  and  during  the  Time  they 
remain  at  it,  they  fhall  all  keep  their  Sabbath  on  one  and  the 
fame  Day  ;  but  when  they  depart  from  that  Place,  they  fhall 
all  differ  as  before. 

228.  There  is  a  certain  Port,  from  which,  if  three  Ships 
depart  at  one  and  the  fame  Time,  and  fail  on  three  particular 
different  Courfes  till  they  return  to  the  Port  they  departed  from, 
and  if  in  one  of  thefe  Ships  be  Chrijlians ,  in  the  fecond  Jews , 
and  in  the  third  Turks ,  when  they  return  to  the  Port  they  de¬ 
parted  from,  they  fhall  differ  fo  with  refpedt  to  real  and  ap¬ 
parent  Time,  that  they  all  fhall  keep  their  Sabbath  on  one  and 
the  fame  Day  of  the  Week,  and  yet  each  of  them,  feparately, 
fhall  believe  that  he  keeps  his  Sabbath  on  the  Day  of  the  Week 
his  Religion  requires. 

229.  There  is  a  certain  Country  in  the  North- temperate 
Zone.,  to  whofe  Inhabitants  the  Bodies  of  the  three  fuperior  Pla¬ 
nets,  Saturn ,  Jupiter  and  Mars  appear  to  be  moft  enlightened, 
when  they  are  a&ually  leaft  enlightened. 

230.  There  is  a  Continent  all  lying  in  the  North-fid e  of  the 
Equator,  to  whofe  Inhabitants  the  Body  of  the  Sun  feems  to  be 
neareft  to  them,  when  he  is  the  fartheft  removed  from  them. 


231.  There; 
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■231.  There  is  a  certain  Parallel  of  Latitude,  on  which  Paral¬ 
lel  the  Star,  called  the  Norib  Polar-ftar ,  appears  by  Obferva- 
tion,  to  be  47  Degrees  elevated  above  the  Horizon ,  and  at  ano¬ 
ther  Time  the  faid  Polar-ftar  will  appear,  by  Obfervation  on  the 
fame  Parallel  of  Latitude,  to  be  at  the  Horizon . 

232.  Therecre  two  Places  lying  in  xhzFor  rid -Zone  y  that  are 
not  above  60  Miles  diftant  from  one  another,  but  if  a  Ship  fail 
from  one  to  the  other,  on  one  particular  Point  of  the  Compafsy 
the  Difference  of  Time  between  thofe  two  Places,  will  adtually 
be  found  to  be  above  23  Hours, 

233.  There  are  24  Places  on  the  terraqueous  Globe,  in  which 
all  the  24  Hours  of  the  natural  Day  do  always  exift  at  the  fame 
Time,  and  yet  the  Diftance  of  any  two  of  thofe  Places  does  hot 
exceed  60  Miles. 
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C  O  N  C  L  U  S  I  O  N. 

FROM  the  aforegoing  Problems,  and  their  Solutions,  we  pre¬ 
fume  it  fufficiently  appears,  that  ourUniverlal  Planifpheres, 
are  compleat  Subftitutes  for  a  large  Pair  of  Globes,  and  that 
the  capital  Problems  of  Geography,  Aftronomy  and  Naviga¬ 
tion,  may  be  folved  by  them.  That  the  Diftances  and  Pofi- 
tions  of  Places  on  the  Earth  and  Sea  may  be  meafured,  and  the 
Place  of  the  Zenith  in  the  Heavens,  with  the  Diftances  and 
Pofitions  of  Stars,  as  accurately  afcertained,  as  by  the  Globes 
themfclves,  with  their  Horizon  and  Quadrant  of  Altitude  ap¬ 
pending.  Which,  although  fomewhat  paradoxical,  feeing  that 
the  Globe  hath  Dimenfions  of  Length,  Breadth  and  Depth, 
and  a  Rotation  round  its  Axis  *,  whereas  our  Planifpheres  have 
no  fuch  Properties,  but  are  fixed  to  the  Plane  of  the  Meridian 
and  folfticial  Colure,  with  their  Slider  moving  in  a  diredtOppO- 
fttion  to  fuch  a  Motion,  coincident  with  the  Plane  of  the  Me¬ 
ridian  and  folfticial  Colure  from  the  Zenith  to  the  Nadir,  or 
from  Pole  to  Pole ;  yet  their  Operations  are  undoubtedly  true, 
and  may  be  expected  to  become  familiar  and  eafy  in  Pradtice, 
to  fuch  as  fhall  have  attentively  confidered  their  Conftrudtion 
and  the  aforegoing  Examples  with  the  Precepts. 


FINIS . 


Mr.  DUN  N,  the  Author,  a/'  this  1 freatife , 

having  been  engaged,  as  a  Condudlor  and  Teacher, 
at  the  moft  famous  Academies  in  London  ; 

* 

Jnd  had  the  Honour  to  inflrudl  Perfons  0/ Diflindlion, 
at  their  own  Hcufes,  with  approbation  ; 
aifo,  grown  Gentlemen  and  Ladles,  at  Home  hnd  Abroad, 
by  new,  eafy,  and  fhort  Methods : 
is  removed  to  a  very  commodious  and  healthy  Situation , 
and  with  the  Hfftftance  of  proper  Mailers,  now  carries  on 

An  Academy,  at  Chelsea, 

for  boarding  and  qualifying  young  Gentlemen, 
in  Arts,  Sciences,  Languages,  and  for  Bufinefs. 

Where  young  Gentlemen  who  want  to  finifo  their  Education \ 

or  grown  Perfons,  willing  to  retrieve  the  Defedls  of  an  ill-condutled  One, 

may  depend  upon  the  beft  JJJiftance  for  that  End ,  in 
Englifh,  Latin,  Greek,  French, 

Fenmanfhip,  in  all  the  Hands  for  Bufinefs  or  Ornament; 
Drawing  and  Perfpeftive  ;  Arithmetic  in  all  its  Kinds ; 

Merchants  Accompts  and  practical  Book-keeping,  applicable  to  real  Bufinefs ; 

Algebra,  Geometry,  Trigonometry,  Fluxions, 
Menfuration,  Gauging,  Surveying,  Dialling,  Aflronomy, 

Geography,  Navigation,  Fortification,  Gunnery, 
and  other  mathematical  and  philofophical  Sciences, 
itfeful  in  a  civil  and  domeftic,  military  or  naval  Employ  ; 

Fencing,  Dancing,  Mufic,  and  other  Parts  of  polite  Literature. 

•  * 

The  Academy'  being  provided  with  a  large  and  expenfive  Apparatus, 
for  demonflrating  and  explaining  the  Principles  of 

Mechanics,  Hydroftatics,  Optics,  Pneumatics, 
Aflronomy,  Eledlricity,  Chymiftry,  &c. 

On  which  Ledfures  are  frequently  read 
to  Gentlemen  and  Ladies  who  choofe  to  attend  occafionally, 
as  well  as  tg  the  Pupils  of  the  Academy’. 
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